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ADVERTISEMENT. 


O any  work  on  Philofophy  which 


bears  the  name  of  Benjamin  Frank- 
lin, eulogium  is  unneceflary.  It  will  fuf- 
hce  therefore  to  fay,  the  following  fheets 
were  penned  by  that  great  Philofopher,  and 
make  part  of  the  publifhed  Tranfa6tions  of 
the  American  Philofophical  Society. 

The  fubjeft  is  one  which  claims  particular 
attention  in  England,  where,  from  the  ac- 
cuftomed  mode  of  warming  rooms,  fmoke 
is  liable  to  be  very  obnoxious  to  perlbns, 
and  detrimental  to  furniture.  The  means  to 
preferve  the  one,  and  to  augment  the  com- 
forts  of  the  other,  are  clearly  pointed  out 
m the  following  Ellky,  which  may  be  con- 
fidered  as  divided  into  two  parts  : the  firll 
contains  an  enquiry  into  the  caufes  of 
fmoky  chimneys  ; the  fecond  points  out  the 
remedies.  To  fpread  therefore  the  know- 
ledge which  thefe  Iheets  contain,  will  it  is 
hoped  be  confidered  as  rendering  a fervice 
to  the  community  in  general. 


To 


( iv  ) 

To  thefe  reafonings'on  the  caufes  and  cure 
of  fmoky  chimneys  are  fubjoined,  by  the 
fame  able  hand,  confiderations  and  experi- 
ments on  lloves  or  fire-places ; in  which 
will  be  found  many  valuable  obfervations 
and  hints  for  the  oeconomical  management 
of  fuel ; an  article  in  general  coftly,  but 
particularly  fo  in  this  metropolis. 


London,  1793* 
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^Letter  from  Dr.  B.  Franklin  to  Dr.  In- 
gen ha  us  z,  Phyfician  to  the  Emperor^  at 
Vienna. 

At  Sea,  Augufl  28th,  1785.  * 

Dear  Friend, 

IN  one  of  your  letters,  a little  before  I left 
France,  you  defire  me  to  give  you  in  writ- 
ing my  thoughts  upon  the  ^ conftrudion  and 
ufe  of  chimneys,  a fubjed  you  had  fometimea 
heard  me  touch  upon  in  converfatidn.'  I em- 
brace willingly  this  leifure  afforded  by  my  pre- 
fent  fituation  to  comply  with  your  requeft,  as* 
it  will  not  only  Ihew  my-regard  to  the  ’defires 
of  a friend,  but  may  at  the  fame  time  be  of 
fome.  utility  to  others,  the  dodrine  of  chim- 
neys appearing  not  to  be  as  yet  generally  well 
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underftood,  and  mlftakes  refpefting  them  be- 
ing attended  with  conftant  inconvenience,  it’ 
not  remedied,  and  with  fruitlefs  expence,  if 
the  true  remedies  are  miftaken. 

Thofe  who  would  be  acquainted  with  this 
fubje<^t  fliould  begin  by  confidering  on  what 
principle  fmoke  afcends  in  any  chimney.  At 
lirft  many  are  apt  to  think,  that  fmoke  is  in  its 
nature  and  of  itfelf  fpecifically  lighter  than  air, 
and  rifes  in  it  for  the  fame  reafon  that  cork 
rifes  in  water.  Thefe  fee  no  caufe  why  fmoke 
thould  not  rife  in  the  chimney,  though  the 
room  be  ever  fo  clofe.  Others  think  there  is 
a power  in  chimneys  to  draw  up  tlie  fmoke, 
and  that  there  are  different  forms  of  chimneys 
which  afford  more  or  lefs  of  this  power.  Thefe 
amufe  themfelves  with  fearching  for  the  beft 
form.  The  equal  dimenfions  of  a funnel  in  its 
whole  length  is  not  thought  artificial  enough  ; 
and  it  is  made,  for  fancied  reafons,  fometimes 
tapering  and  narrowing  from  below  upwards, 
and  fometimes  the  contrary,  &c.  &c.  A fim- 
ple  experiment  or  two  may  ferve  to  give  more 
corredi  ideas.  Having  lit  a pipe  of  tobacco, 
plunge  the  ftem  to  the  bottom  of  a decanter 
half  filled  with  cold  water ; then  putting  a rag 
over  the  bowl,  blow  through  it,  and  make  the 
fmoke  defcend  in  the  ftem  of  the  pipe,  from  the 
end  of  which  it  will  rife  in  bubbles  through  the 
water ; and  being  thus  cooled,  will  not  after- 
wards rife  to  go  out  through  the  neck  of  the 
decanter,  but  remain  fpreading  itfelf  and  reft- 
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ing  on  the  furface  of  the  water.  This  fhows 
that  fmoke  is  really  heavier  than  air,  and  that 
it  is  carried  upwards  only  when  attached  to, 
or  aded  upon  by  air  that  is  heated,  and  there- 
by rarefied  and  rendered  Ipecifically  lighter  than 
the  air  in  its  neighbourhood. 

Smoke  being  rarely  feen  but  in  company 
wuh  heated  air,  and  its  upward  motion  being 
vifible,  though  that  of  the  rarefied  air  that 

drives  it  is  not  fo,  has  naturally  given  rife  to 
the  error. 


I need  not  explain  to  you,  my  learned  friend, 
what  IS  meant  by  rarefied  air  ; but  if  you  make 
the  public  ufe  you  propofe  of  this  letter,  it 
may  fall  into  the  hands  of  fome  who  are  unac- 
quainted  with  the  term  and  with  the  thing. 
Thefe  then  may  be  told,  that  air  is  a fluid 
which,  has  weight  as  weH  as  others,  though 
about  eight  hundred  times  lighter  than  water. 

from  recede 

that  the  fame  weight  of  air  heated  will  have 
more  bulk  than  equal  weights  of  cold  air 
which  may  furroUhd  it,  and  in  that  cafe  muft 
nfe,  being  foreed  upwards  by  fuch  colder  and 

.SoTace"  -der  h and 

p nded  by  heat,  may  be  proved  to  their  com 
^ lank-blown  bladder  which 


Another  experiment  may  be  to  take  a glafs 
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tube  about  an.  inch  in  diameter,  and  twelve 
inches  long,  open  at  both  ends,  and  fixed  up- 
right on  legs  fo  that  it  need  not  be  handled, 
for  the  hands  might  warm  it.  At  the  end  of 
a quill  fatten  five  or  fix  inches  of  the  finett 
light  filament  of  filk,  fo  that  it  may  be  held 
either  above  the  upper  end  of  the  tube,  or 
under  the  lower  end,  your  warm  hand  being 
at  a dittance  by  the  length  of  the  quill.  If 
there  were  any  motion  of  air  through  the 
tube,  it  would  manifett  itfelf  by  its  effedf  on 
thefilk‘^  5 but  if  the  tube  and  the  air  in  it 
are  of  the  fame  temperature  with  the  fur- 
rounding air,  there  will  be  no  fuch  motion, 
whatever  may  be  the  form  of  the  tube, 
whether  crooked  or  ttraight,  narrow  below  and 
winding  upwards,  or  the  contrary ; the  air 
in  it  will  be  quiefcent.  Warm  the  tube,  and 
you  will  find,  as  long  as  it  continues  warm, 
a conttant  current  of  air  entering  below  and 
pafiing  up  through  it,-  till  difcharged  at  the 
top;  becaufe  the  warmth  of  the  tube  being 
communicated  to  the  air  it  contains,  rarefies 
that  air,  and  makes  it  lighter  than  the  air  ^ 
without,  which  therefore  preffes  in  be  ow, 
forces  it  upwards,  follows  and  takes  its  place, 
and  is  rarefied  in  its  turn.  And,  _ without ' 
warming  the  tube,  if  you  hold  under  it  a knob 
of  hot  iron,  the  air  thereby  heated  will  rife 
and  fill  the  tube,  going  out  at  its  top  ; and 
this  motion  in  the  tube  will  continue  as  long 
t * Plate  I.  Fig;  I. 
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as  the  knob  remains  hot,  becaufe  the  air  enter-, 
jng  the  tube  below  is  heated  and  rarefied  by 
paflin^  near  and  over  that  knob. 

That  this  motion  is  produced  merely  by  the. 
difference  of  fpecific  gravity  between  the  fluid, 
within  and  that  without  the  tube,  and  not  by. 
any  fancied  form  of  the  tube  itfelf,  may  ap- 
pear by  plunging  it  into  water  contained  in  a 
glafs  jar  a foot  deep,  through  which  fuch  mo- 
tion might  be  feen.  The  water  within  and 
without  the  tube  being  of  the  fame  fpecific 
gravity,  balance  each  other,  and  both  remain, 
at  reft.  But  take  out  the  tube,  flop  its  bot- 
tom with  a finger,  and  fill  it  with  olive  oil, 
which  is  lighter  than  water,  then  flopping  the 
top,  place  it  as  before,  its  lower  end  under 
water,  its  top  a very  little  above.  As  long  as 
you  keep  the  bottom  ftopt,  the  fluids  remain 
at  reft  ; but  the  moment  it  is  unftopt,  the  hea- 
vier enters  below,  forces  up  the  lighter,  and 
takes  its  place.  And  the  motion  then  ceafes 
meiely  becaufe  the  new  fluid  cannot  be  fuccef- 

fively  made  lighter,  as  air  may  be  by  a w^arm 
tube. 


In  fad,  no  form  of  the  funnel  of  a chim- 
ney has  any  fhare  in  its  operation  or  efled  re- ' 
Ipeding  frnoke,  except  its  height.  The  longer 
the  funnel,  if  ered,  the  greater  its  force,  when 
fil  ed  with  heated  and  rarefied  air,  to  dra-iv  in 
below  and  drive  up  the  frnoke,  if  one  may 
in  compliance  with  cuftom,  ufe  the  expreffion 
d>mv,  when  m faa  it  is  the  fuperior  weight  of 
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the  fnrrounding  atmofphere  that  prejfes  to  en- 
ter the  funnel  below,  and  fo  drives  up  before 
it  the  fmoke  and  warm  air  it  meet§  with  in  its 
paffage. 

I have  been  the  more  particular  in  explain- 
ing thefe  firft  principles,  becaufe,  for  want  of 
clear  ideas  rcfpedfing  them,  much  fruitlefs  ex- 
pence has  been  occafioned;  not  only  fingle 
chimneys,  but,  in  fome  inftances  within  my 
knowledge,  whole  ftacks  having  been  pulled 
down,  and  rebuilt  with  funnels  of  different 
forms,  imagined  more  powerful  in  drawing 
fmoke ; but,  haying  ftill  the  fame  height  and 
the  fame  opening  below,  have  performed  no 
better  than  their  predeceffors. 

What  is  it  then  which  makes  a fmoky  chim- 
ney ; that  is,  a chimney  which,  inftead  of  con^ 
veying  up  all  the  fmoke,  difcharges  a part  of 
it  into  the  room,  offending  the  eyes,  and  da- 
maging the  furniture  ? 

The  caufes  of  this  effect,  which  have  fallen 
' under  my  obfervation,  amount  to  nine^  differ- 
ing from  each  other,  and  therefore  requiring 
different  remedies. 

I . Smoky  chimney Sf  in  a new  houfe^  are  Juch 
frequently  from  mere  want  of  air.  The  work- 
manfhip  of  the  rooms  being  all  good,  and  juft 
out  of  the  workman’s  hand,  the  joints  of  the 
boards  of  the  flooring,  and  of  the  paimels  of 
wainfcotting,  ard  all  true  and  tight,  the  more 
fo  as  the  walls,  perhaps  not  yet  thoroughly 
dry,  preferve  a dampnefs  in  the  air  of  the  room 
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which  keeps  the  wood-work  fwelled  and  clofe. 
The  doors  and  the  faflies  too,  being  worked 
with  truth,  (hut  with  exadnefs,  fo  that  the 
room  is  as  tight  as  a fnuff-box,  no  paflage  be- 
ing left  open  for  air  to  enter,  except  the  key- 
hole, and  even  that  is  fometimes  covered  by  a 
little  dropping  Ihutter,  Now,  if  fmoke  cannot 
rife  but  as  connefted  with  rarefied  air,  and  a 
column  of  fuch  air,  fuppofe  it  filling  the  fun- 
nel, cannot  rife,  unlefs  other  air  be  admitted 
to  fupply  its  place  ; and  if,  hherefore,  no  cur- 
rent of  air  enter  the  opening  of  the  chimney, 
there  is  nothing  to  prevent  the  fmoke  coming 
out  into  the  room.  If  the  motion  upwards  of 
the  air  in  a chimney  that  is  freely  fupplied,  be 
obferved  by  the  rifing  of  the  fmoke,  or  a fea- 
ther in  it,  and  it  be  confidered  that  in  the 
time  fuch  feather  takes  in  rifing  from  the  fire 
to  the  top  of  a chimney,  a column  of  air  equal 
to  the  content  of  the  funnel  muft  be  difcharged, 
and  an  equal  quantity  fupplied  from  the  room 
below,  it  will  appear  abfolutely  impofiible  that 
this  operation  fhould  go  on  if  the  tight  room 
is  kept  fhut ; for  were  there  any  force  capable 
of  drawing  conftantly  fo  much  air  out  of  it, 
it  muft  foon  be  exhaufted  like  the  receiver  of 
an  air-pump,  and  no  animal  could  live  in  it. 
Thofe  therefore  who  flop  every  crevice  in  a 
room  to  prevent  the  admilfion  of  frefli  air,  and 
yet  would  have  their  chimney  carry  up  the 
fmoke, ^ require  inconfiftencies,  and  expedt  im- 
poflibilities.  Yet,  under  this  fituation,  I have 
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feeii  the  owner  of  a new  houfe,  in  defpair, 
and  ready  to  fell  it  for  much  lefs  than  it  coft, 
conceiving  it  uninhabitable,  becaufe  not  a, 
chimney  in  any  one  of  its  rooms  would  carry 
olF  the  fmoke,  unlefs  a door  or  window  were 
left  open.  Much  expence  has  alfo  been  made,  to 
alter  and  amend  new  chimneys  which  had  really 
no  fault;-  in  one  houfe  particularly  that  I knew, 
of  a nobleman  in  Weftminfter,  that  expence 
amounted  to  no  lefs  than  three  hundred  pounds, 
after  his  houfe  had  been,  as  he  thought,  fi- 
niflied,  and  all  charges  paid.  And,  after  all, 
feveral  of  the  alterations  were  ineffectual,  for 
want  of  iinderftanding  the  true  principles. 

Remedies,  When  you  find,  on  trials  that 
opening  the  door  or  a window  enables  the 
chimney  to  carry  up  all  the  fmoke,  you  may 
be  fare  that  want  of  dn  from  'without  was  the 
caufe  of  its  fmoking  : 1 fay  from  without,,  to 
guard  you  againft  a common  miflake  of  thofe 
who  may  tell  you,  the  room  is  large,  contains, 
abundance  of  air,  fufficient  to  fupply  any 
chimney,  and  therefore  it  cannot  be  that  the 
chimney  wapts  air.  Thefe  reafoners  are  igno- 
rant, that  the  largenefs  of  a room,  if  tight, 
is  in  this  cafe  of  fmall  importance,  fmee  it 
cannot  part  with  a chimney  full  of  its  air 
without  occafioning  fo  much  vacuum  ; which 
it  requires  a great  force  to  effeCl,  and  could  not 
be  borne  if  effeCted. 

It  appearing  plainly,  then,  that  fome  of  the 
oytward  air  mull  be  admitted,  the  queftiou 
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will  be,  how  much  is  ahjolutely  necejjary  ? for 
you  would  avoid  admitting  more,  as  being 
contrary  to  one  of  your  intentions  in  having  a 
fire,  viz.  that  of  warming  your  room.  To 
difcover  this  quantity,  fhut  the  door  gradually 
while  a middling  fire  is  burning,  till  you  find 
that,  before  it  is  quite  fhut,  the  fmoke  be- 
gins to  come  out  into  the  room  ; then  open  it 
a little,  till  you  perceive  the  fmoke  comes  out 
no  longer.  There  hold  the  door,  and  obferve 
the  width  of  the  open  crevice  between  the  edge 
of  the  door  and  the  rabbit  it  fhould  fhut  iijto. 
Suppofe  the  diftance  to  be  half  an  inch,  and 
the  door  eight  feet  high,  you  find  thence  that 
your  room  requires  an  entrance  for  air  equal 
in  area  to  ninety-fix  half  inches,  or  forty- 
eight  fquare  inches,  or  a paflage  of  fix  inches 
by  eight.  This  however  is  a large  fuppofition, 
there  being  few  chimneys  that,  having,  a mo- 
derate opening  and  a tolerable  height  of  fun- 
nel, will  not  be  fatisfied  with  fuch  a crevice 
of  a quarter  of  an  inch  and  I have  found  a 
fquare  of  fix  by  fix,  or  thirty-fix  fquare  inches, 
to  be  a pretty  good  medium,  that  will  ferve 
for  mofi;  chimneys.  High  funnels,  with  fmall 
and  low  openings,  may  indeed  be  fupplied 
through  a lefs  fpace,  becaufe,  for  reafons  that 
will  appear  hereafter,  the  force  of  levity^  if  one 
may  lo  fpeak,  being  greater  in  fuch  funnels, 
the  cool  air  enters  the  room  with  greater  ve- 
locity, and  confequently  more  enters  in  the 
lame  time,  l his  however  has  its  limits ; for 
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experience  fhews,  that  no  increafed  velocity  fo 
occafioned,  has  made  the  admiffion  of  air 
through  the  key-hole  equal  in  quantity  to  that 
through  an  open  door,  though  through  the 
door  the  current  moves  flowly,  and  through 
the  key-hole  with  great  rapidity. 

It  remains  then  to  be  eonlidered  how  and 
v/here  this  neceflary  quantity  of  air  from  with- 
out is  to  be  admitted  lo  as  to  be  leaft  inconve- 
nient. For  if  at  the  door  left  fo  much  open, 
the  air  thence  proceeds  directly  to  the  chimney, 
and  in  its  way  comes  cold  to  your  back  and 
heels  as  you  fit  before  your  fire.  If  you  keep 
the  door  Ihut,  and  raife  a little  the  falh  of  your 
wdndow,  you  feel  the  fame  inconvenience. 
Various  have  been  the  contrivances  to  avoid 
this  ; fuch  as  bringing  in  frelh  air  through 
pipes  in  the  jams  of  the  chimney,  which  point- 
ing upwards  Ihould  blow  the  fmoke  up  the 
funnel ; opening  paflages  into  the  funnel  above, 
to  let  in  air  for  the  fame  purpofe.  But  thefe 
produce  an  effedt  contrary  to  that  intended  ; 
for  as  it  is  the  conftant  current  of  air  palling 
from  the  room  through  the  opening  oj  the  chim- 
ney into  the  funnel,  which  prevents  the  fmoke 
coming  out  into  the  room,  if  you  fupply  the 
funnel  by  other  means  or  in  other  ways  with 
the  air  it  wants,  and  efpecially  if  that  air  be 
cold,  you  diminifh  the  force  of  that  current, 
and  the  fmoke,  in  its  efforts  to  enter  the  room, 
finds  lefs  reliftance. 
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The  wanted  air  muft  then  hiflifpefifiibly  be 
admitted  into  the  room,  to  iiippiy  what  goes 
off  through  the  opening  of  the  chimney.  M< 
Gauger,  a very  ingenious  and  intelligent  French 
writer  on  the  fubjetSl,  propofes  with  judgment 
to  admit  it  above  the  opening  of  the  chim- 
ney ; and  to  prevent  inconvenience  from  its 
coldnefs,  he  directs  its  being  made  to  pafs  in. 
its  entrance  through  winding  cavities  made  be- 
hind the  iron  back  and  Tides  of  the  fire-place, 
and  under  the  iron  hearth-plate  ; in  which  ca- 
vities it  will  be  warmed,  and  even  heated,  fo 
as  to  contribute  much,  inftead  of  cooling,  to 
the  warming  of  the  room.  This  invention  is 
excellent  in  itfelf,  ‘and  may  be  ufed  with  ad- 
vantage in  building  new  houfes  ; becaufe  the 
chimneys  may  then  be  fo  difpofed,  as  to  admit 
conveniently  the  cold  air  to  enter  fuch  paf- 
fages  : but  in  houfes  built  without  fuch  views, 
the  chimneys  are  often  fo  fituated,  as  not  to 
afford  that  convenience  without  great  and  ex- 
peniive  alterations.  Eafy  and  cheap  methods, 
though  not  quite  fo  perfedt  in  themfelves,  are 
of  more  general  utility  ; and  fuch  are  the  fol- 
lowing. 

Jn  all  rooms  where  there  is  a fire,  the  body 
of  air  wanned  and  rarefied  before  the  chimney 
is  continually  changing  place,  and  making 
room  for  other  air  that  is  to  be  warmed  in  its 
turn.  Part  of  it  enters  and  goes  up  the  chim- 
ney^ and  the  reft  rifes  and  takes  place  near  the 
. , ceiling. 
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ceiling.  If  the  room  be  lofty,  that  warm  air 
remains  above  our  heads  as  long  as  it  continues 
■warm,  and  w^e  are  little  benefited  by  it,  bc- 
caufe  it  does  not  defeend  till  it  is  cooler.  Few 
can  imagine  the  difference  of  climate  between 
the  upper  and  lower  parts  of  fuch  a room, 
who  have  not  tried  it  by  the  thermometer,  or 
by  going  up  a ladder  till  their  heads  are  near 
the  ceiling.  It  is  then  among  this  warm  air 
that  the  wanted  quantity  of  outward  air  is  beft 
admitted,  with  which  being  mixed,  its  cold- 
nefs  is  abated,  and  its  inconvenience  diminifh- 
cd,  fo  as  to  become  fcarce  obfervable.  This 
may  be  eafily  done,  by  drawing  down  about 
an  inch  the  upper  fafli  of  a window  ; or,  if 
not  moveable,  by  cuttiiig  fuch  a crevice  through 
its  frame  j in  both  which  cafes,  it  will  be  well 
to  place  a thin  fhelf  of  the  length,  to  conceal 
the  opening,  and'  doping  upwards  to  direcl  the 
entering  air  horizontally  along 'and  under  the 
ceiling.  In  fome  houfes  the  air  may  be  ad- 
mitted by  fuch  a crevice  made  in  the  wainfeot, 
cornice,  or  plaftering,  near  the  ceiling,  and 
over  the  opening  of  the  chimney.  This,  if 
pradiicable,  is  to  be  chofen,  becaufe  the  en-- 
tering  cold  air  will  there  meet  with  the  warm- 
eft  riling  air  from  befpre  the  fire,  and  be  fooO- 
eft  tempered  by  the  mixture:  the  fame  kind 
of-  flielf  fhould  alfo  be  placed  here.  Another 
way,  and  not  a very  difficult  one,  is  to  take 
out  an  upper  pane  of  glafs  in  one  of  your 

faffies, 
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fafiies,  fet  it  in  a tin  framcy  giving  it  two  fpring- 
ing  angular  Tides,  and  then  replacing  it,  with 
hinges  below  on  w^hicli  it  may  be  turned  to  open 
more  or  lels  above*.  It  will  then  have  the  ap- 
pearance of  an  internal  Tky-light.  By  drawing 
this  pane  in,  more  oriels,  you  may  admit  what 
air  you  find  necefiary.  Its  pofition  will  natu- 
rally throw  that  air  up  and  along  the  ceiling. 
This  is  what  is  called  in  France  a fVas  iji  das  ? 
As  this  is  a German  quefiion,  the  invention  is 
probably  of  that  nation,  and  takes  its  name 
from  the  frequent  afldng  of  that  quefiion  when 
it  firft  appeared.  In  England,  fome  have  of 
late  years  cut  a round  hole  about  five  inches  dia- 
meter in  a pane  of  the  fafh,  and  placed  againfi: 
k a circular  plate  of  tin  hung-on  an  axis,  and 
cut  into  vanes,  which  being  feparately  bent  a 
little  obliquely,  are  aded  upon  by  the  entering 
air.  To  as  to  force  the  plate  continually  round 
like  the  vanes  of  a windmill.  This  admits  the 
outward  air,  and  by  the  continual  whirling  of 
the  vanes,  does  in  fome  degree  difperfe  it.  The 
noife  only  is  a little  inconvenient. 

2.  A fecond  caufe  of  the  fmokins;  of  chiiii- 
neys  is,  their  openings  in  the  room  being  too 
large  \ that  is,  too  wide,  too  high,  or  both. 
Architeds  in  general  have  no  other  ideas  of 
proportion  in  the  opening  of  a chimney,  than 
what  relate  to  fymmetry  and  beauty,  refped- 
ing  the  dimenfions  of  the  room  t j while  its 

* Plate  I.  Figure  2. 
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true  proportion,  refpeding  its  function  and 
utility,  depends  on  quite  other  principles  j and 
they  might  as  properly  proportion  the  ftep  in 
a ftaircafe  to  the'height  of  the  ftory,  inftead 
of  the  natural  elevation  of  men’s  legs  in  mount- 
ing. The  proportion  then  to  be  regarded,  is 
what  relates  to  the  height  of  the  funnel : for 
as  the  funnels  in  the  different  ftories  of  a houfe 
are  neceffarily  of  different  heights  or  lengths, 
that  from  the  loweft  floor  being  the  higheft  or 
longeft,  and  thofe  of  the  other  floors  fhorter 
and  fliorter,  till  we  come  to  thofe  in  the  gar- 
rets, which  are  of  courfe  the  fhorteft  j and  the 
force  of  draught  being,  as  already  faid,  in  pro- 
portion to  the  height  of  funnel  filled  with  ra- 
refied air ; and  a current  of  air  from  the  room 
into  the  chimney,  fufficient  to  fill  the  opening, 
being  neceffary  to  oppofe  and  prevent  the  fmoke 
coming  out  into  the  room  j it  follows  that  the 
openings  of  the  longeft  funnels  may  be  larger, 
and  that  thofe  of  the  ftiorter  funnels  Ihould 
be  fmaller : for  if  there  be  a large  opening 
to  a chimney  that  does  not  draw  ftrongly,  the 
funnel  may  happen  to  be  furnilhed  with  the 
air  it  demands  by  a partial  current  entering  on 
one  fide  of  the  opening,  and,  leaving  the  other 
fide  free  of  any  oppofing  current,  may  permit 
the  fmoke  to  iffue  there  into  the  room.  Much, 
too  of  the  force  of  draught  in  a funnel  depends 
on  the  degree  of  rarefadion  in  the  air  it  con- 
tains, and  that  depends  on  the  nearnefs  to  the 
fire  of  its  paffage  in  entering  the  funnel.  If 
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it  can  enter  far  from  the  fire  on  each  fide,  or 
fiir  above  the  fire  in  a wide  or  high  opening, 
it  receives  little  heat  in  pafTing  by  the  fire,  and 
the  contents  of  the  funnel  is  by  that  means  lefs 
different  in  levity  from  the  furrounding  atmo- 
fphere,  and  its  force  in  drawing  confequently 
■weaker.  Hence,  .if  too  large  an  opening  be 
given  to  chimneys  in  upper  rooms,  thofe  rooms 
will  be  fmoky  : on  the  other  hand,  if  too  fmall 
openings  be  given  to  chimneys  in  the  lower 
rooms,  the  entering  air  operating  too  direct- 
ly and  violently  on  the  fire,  and  afterwards 
flrengthening  the  draught  as  it  afcends  the 
funnel,  will  confume  the  fuel  too  rapidly. 

Remedy.  As  different  circnmftances  frequent- 
ly mix  themfelves  in  thefe  matters,  it  is  diffi,  ' 
cult  to  give  precife  dinienfions  for  the  openings 
of  all  chimneys.  Our  fathers  made  them  ge- 
nerally much  too  large  ; we  have  leffened  them; 
but  they  are  often  ftill  of  greater  dimenfioix 
than  they  fhould  be,  the  human  eye  not  being 
eahly  reconciled  to  fudden  and  great  changes. 

If  yoii  fiifpeCt  that  your  chimney  fmokes 
from  the  too  great  dimenfion  of  its  opening, 
contract  it  by  placing  moveable  boards  fo  as 
to  lower  and  narrow  it  gradually,  till  you 
find  the  fmoke  no  longer  ifliies  into  the  room. 

proportion  fo  tound  will  be  that  which 
is  proper  for  that  chimney,  and  you  may  em- 
ploy the  bricklayer  nr  mafon  to  reduce  it  ac- 
corchngly.  However,  as,  in  building  new 
houles,  fomething  muft  be  fometimes  hazarded, 

1 would 
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I would  tnake  the  openings  in  my  lower  rooms 
about  thirty  inches  fquare  and  eighteen  deep  ; 
and  thofe  in  the  upper,  only  eighteen  inehes 
fquare,  and  not  quite  fo  deep  ; the  interme- 
diate ones  diminiflung  in  proportion  as  the 
height  of  funnel  diminlfhed.  In  the  larger 
openings,  billets  of  two  feet  long,  or  half  the 
common  length  of  cord-wood,  may  be  burnt 
conveniently ; and  for  the  fmaller,  luch  wood 
may  be  fawed  into  thirds.  Where  coals  are 
the  fuel,  the  grates  will  be  proportioned  to 
the  openings.  The  fame  depth  is  nearly  ne- 
ceffary  to  all,  the  funnels  being  all  made  of  a 
lize  proper  to  adrnit  a chirnney-fweeper.  If, 
in  large  and  elegant  rooms,  cuftom.  or  fancy 
ihould  require  the  appearance  of  a larger  chim- 
it  may  be  formed  of  expenfive  marginal 
decorations,  in  marble,  &c.  In  time,  perhaps 
that  which  is  fitteft  in  the  nature  of  things 
may  come  to  be  thought  handfomeft.  But 
at  prefent,  when  men  and  women  in  different 
countries  fhew  themfelves  diflatisfied  w^ith  the 
forms  Gob  has  given  to  their  heads,  waifts, 
and  feet,  and  pretend  to  fhape  them  more  per- 
fedlly,  it  is  hardly  to  be  expeded  that  they 
will  be  content  always  with  the  beft  form  of  a 
chimney.  And  there  are  fome,  I know,  fo  bi- 
gotted  to  the  fancy  of  a large  noble  opening, 
that,  rather  than  change  it,  they  would  fub- 
mit  to  have  damaged  furniture,  fore  eyes,  and 
Ikins  almoft  fmoked  to  bacon. 
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3.  Another  caiife  of  fmoky  chimneys  is, 
too  Jljort  a funnel.  This  happens  neceffarily 
in  fome  cafes,  as  where  a chimney  is  required 
in  a low  building;  for,  if  the  funnel  be  raifed 
high  above  the  roof,  in  order  to  ftrengthen  its 
draught,  it  is  then  in  danger  of  being  blown 
down,  and  crufhing  the  roof  in  its  fall. 

Remedies.  Contradt  the  opening  of  the  chim- 
ney, fo  as  to  oblige  all  the  entering  air  to  pafs 
through  or  very  near  the  fire ; whereby  it 
will  be  more  heated  and  rarefied,  the  funnel 
itfelf  be  more  warmed,  and  its  contents  have 
more  of  what  may  be  called  the  force  of  levi- 
ty, fo  as  to  rife  ftrongly,  and  maintain  a good 
draught  at  the  opening. 

Or  you  may  in  fome  cafes,  to  advantage, 
build  additional  ftories  over  the  low  building, 
which  will  fupport  a high  funnel. 

If  the  low  building  be  ufed  as  a kitchen, 
and  a contradlion  of  the  opening  therefore  in- 
convenient, a large  one  being  neceffary,  at 
lead  when  there  are  great  dinners,  for  the  free 
management  of  Jo  many  cooking  utenfils  ; in 
fuch  cafe  I would  advife  the  building  of  two 
more  funnels  joining  to  the  firft,  and  having 
three  moderate  openings,  one  to  each  funnel, 
inftead  of  one  large  one.  When  there  is  occa- 
fion  to  ufe  but  one,  the  other  two  may  be 
kept  Ihut  by  Hiding  plates,  hereafter  to  be  de- 
fcribed--:-;  and  two  or  all  of  them  may  be 

* See  Appendix,  No.  II. 
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Lifed  together  when  wanted.  This  will  in- 
deed be  an  expence,  but  not  an  ufelefs  one, 
lince  your  cooks  will  -work  with  more  com- 
fort, fee  better  than  in  a fmoky  kitchen  what 
they  are  about,  your  victuals  will  be  cleaner 
drelTed,  and  not  tafte  of  fmoke,  as  is  often  the 
cafe;  and  to  render  the  effedl  more  certain,  a 
flack  of  three  funnels  may  be  fafely  built  higher 
above  the  roof  than  a fingle  funnel. 

The  cafe  of  too  fliort  a funnel  is  more  ge- 
neral than  would  be  imagined,  and  often  found 
where  one  would  not  expedt  it.  For  it  is  not 
uncommon,  in  ill-contrived  buildings,  inftead 
of  having  a funnel  for  each  room  or  fire-place, 
to  bend  and  turn  the  funnel  of  an  upper  room 
fo  as  to  make  it  enter  the  fide  of  another  fun- 
nel that  comes  from  below.  By  this  means 
the  upper  room  funnel  is  made  fliort  of  courfe, 
fince  its  length  can  only  be  reckoned  from  the 
place  where  it  enters  the  lower  room  funnel ; 
and  that  funnel  is  alfo  fhortened  by  all  the  dif- 
tance  between  the  entrance  of  the  fecond  fun- 
nel and  the  top  of  the  flack : for  all  that  part 
being  readily  flipplied  with  air  through  the 
fecond  funnel,  adds  no  flrength  to  the  draught, 
efpecially  as  that  air  is  cold  when  there  is  no 
fire  in  the  fecond  chimney.  The  only  eafy  re- 
medy here  is,  to  keep  the  opening  fliut  of  that 
funnel  in  w^hich  there  is  no  fire. 

4.  Another  very  common  caufe  of  the  fniok- 
Ing  of  chimneys  is,  their  overpowering  one  ano- 
ther, For  inflance,  if  there  be  two  chimneys 

in 
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in  one  large  room,  and  you  make  fires  in  both 
of  them,  the  doors  and  windows  clofe  Unit, 
you  will  find  that  the  greater  and  ftronger  fire 
fhall  overpower  the  weaker,  and  draw  air  down 
its  funnel  to  fupply  its  own  demand ; which 
air  defcending  in  the  weaker  funnel  will  drive 
down  its  fmoke,  and  force  it  into  the  room. 
If,  inftead  of  being  in  one  room,  the  two 
chimneys  are  in  two  different  rooms,  commu- 
nicating by  a door,  the  cafe  is  the  fame  when- 
ever that  door  is  open.  In  a very'  tight  houfe, 
I have  known  a kitchen  chimney  on  the  loweft 
floor,  when  it  had  a great  fire  in  it,  overpower 
any  other  chimney  in  the  houfe,  and  draw  air 
and  fmoke  into  its  room,  as  often  as  the  door 
was  opened  communicating  with  the  flair-* 
cafe. 

Remedy,  Take  care  that  every  room  have  the 
means  of  fupplying  itfelf  from  without  with 
the  air  its  chimney  may  require,  fo  that  no  one 
of  them  may  be  obliged  to  borrow  from  an- 
other, nor  under  the  neceffity  of  lending.  A 
variety  of  thefe  means  have  been  already  de- 
fcribed. 

5*  Another  caufe  of  fmoking  is,  when  the 
tops  of  chimneys  are  commanded  by  higher  build- 
mgSy  or  by  a hill^  fo  that  the  wind  blowing 
over  fuch  eminences,  falls  like  water  over  a 
dam,  fometimes  almoft  perpendicularly  on  the 
tops  of  the  chimneys  that  lie  in  its  way,  and 
beats  down  the  fmoke  contained  in  them. 
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Remedy.  That  commonly  applied  to  this  cafe, 
is  a turncap  made  of  tin  or  plate  iron,  cover- 
ing the  chimney  above  and  on  three  fides, 
open  on  one  fide,  turning  on  a fpindle,  and 
which  being  guided  or  governed  by  a vane,* 
always  prefents  its  back  to  the  current.  This, 

I believe,  may  be  generally  effe£tual,  though 
not  certain,  as  there  may  be  cafes  in  which  it 
will  not  fucceed.  Raifing  your  funnels,  if 
pradicable,  fo  as  their  tops  may  be  higher, 
or  at  lead  equal  with  the  commanding  emi- 
nence, is  more  to  be  depended  on.  But  the 
turning  cap,  being  eafier  and  cheaper,  fhould 
firft  be  tried.  If  obliged  to  build  in  fuch  a 
fituation,  I would  choole  to  place  my  doors  on 
the  fide  next  the  hill,  and  the  backs  of  my 
chimneys  on  the  furtheft  fide  ; for  then  the 
column  of  air  falling  over  the  eminence,  and 
of  courfe  preffing  on  that  below,  and  forcing 
it  to  enter  the  doors  or  was-iji-dasts  on  that 
fide,  would  tend  to  balance  the  preffure  down 
the  chimneys,  and  leave  the  funnels  more  free 
in  the  exercife  of  their  fundions. 

6.  There  is  another  cafe  of  command,  the 
reverfe  of  that  lad  mentioned.  It  is  where 
the  commanding  eminence  is  farther  from  the 
wind  than  the  chimney  commanded.  To  ex- 
plain this  a figure  may  be  neceffary.  Suppofe 
then  a building,  whofe  fide  A happens  to  be 
expofed  to  the  wind,  and  forms  a kind  of  dam 
againd  its  progrefs'^h  The  air  obdruded  by  this 
* Plate  1.  Figure  3. 
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dam  will,  like  water,  prefs  and  fearch  for  paf- 
fages  through  it;  and  finding  the  top  of  the 
chimney  B,  below  the  top  of  the  dam,  it  will 
force  itfelf  down  that  funnel,  in  order  to  get 
through  by  fome  door  or  window  open  on  the 
other  fide  of  the  building.  And  if  there  be  a 
fire  in  fuch  chimney,  its  fmoke  is  of  courfe  beat 
down,  and  fills  the  room. 

Remedy.  I know  of  but  one,  which  is,  to 
raife  fuch  funnel  higher  than  the  roof,  fup- 
porting  it,  if  nccelfary,  by  iron  bars.  For  a 
turncap  in  this  cafe  has  no  effeft,  the  dammed 
up  air  prelTing  down  through  it  in  whatever 
pofition  the  wind  may  have  placed  its  open- 
ing.  ^ 

I know  a city  in  which  many  houfes  are 
rendered  fmoky  by  this  operation  ; for  their 
kitchens  being  built  behind,  and  conneded  by 
a palfage  with  the  houfes,  and  the  tops  of  the 
kitchen  chimneys  lower  than  the  tops  of  the 
houfes,  the  whole  fide  of  a ftreet,  when  the 
wind  blows  againft  its  back,  forms  fuch  a dam 
as  above  deferibed  ; and  the  wind  fo  obftruded 
forces  down  thofe  kitchen  chimneys  (efpecially 
when  they  have  but  weak  fires  in  them)  to 
pafs  through  the  pafiage  and  houfe  into  the 
ftreet.  Kitchen  chimneys  fo  formed  and  fitu- 
ated  have  another  inconvenience  c in  fummer 
if  you  open  your  upper  room  windows  for  air’ 
a light  breeze  blowing  over  your  kitchen  chim- 
ney towards  the  houfe,  though  not  ftrong 
enough  to  force  down  its  fmoke  as  aforcfaicT 
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is  fufficlent  to  waft  it  into  your  windows,  and 
fill  the  rooms  with  it ; which,  belides  the  dif- 
agreeablenefs,  damages  your  furniture. 

7.  Chimneys,  otherwife  drawing  well,  are 
fometimes  made  to  fmoke  by  ike  improper  and 
inconvenient  Jituation  of  a door.  When  the  door 
and  chimney  are  on  the  fame  fide  of  the  room 
as  in  the  figure  *,  if  the  door  being  in  the 
corner,  is  made  to  open  againft  the  wall,  which 
is  common,  as  being  there,  when  open,  more 
out  of  the  way,  it  follows,  that  when  the  door 
is  only  opened  in  part,  a current  of  air  rufliing 
in,  pafles  along  the  wall  into  and  acrofs  the 
opening  of  the  chimney  and  flirts  fome  of 
the  fmoke  out  into  the  room.  This  happens 
more  certainly  when  the  door  is  fhutting  ; for 
then  the  force  of  the  current  is  augmented,  and 
becomes  very  inconvenient  to  thofe  who,  warm- 
ing therafelves  by  the  fire,  happen  to  fit  in  its 
way. 

'The  Remedies  are  obvious  and  eafy.  Either 
put  an  intervening  fcreen  from  the  wall  round 
great  part  of  the  fire-place  ; or,  which  is  per- 
haps preferable,  fhift  the  hinges  of  your  door, 
fo  as  it  may  open  the  other  way,  and,  when, 
open,  throw  the  air  along  the  other  wall. 

8.  A room  that  has  no  fire  in  its  chimney 
is  fometimes  filled  with  fmoke,  which  is  received 
at  the  top  of  its  funnel,  and  defends  into  the 
room.  In  a former  paper  f I have  already  ex- 

* Plate  I.  Figure  4. 
f See  Appendix,  No.  II. 
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plained  the  defcending  currents  of  air  in  cold 
funnels  ; it  may  not  be  amifs  however  to  re- 
peat here,  that  funnels  without  fires  have  an 
effed;,  according  to  their  degree  of  coldnefs  or 
warmth,  on  the  air  that  happens  to  be  con- 
tained in  them.  The  furrounding  atmofphere 
is  frequently  changing  its  temperature ; but 
(lacks  of  funnels,  covered  from  winds  and  fun 
by  the  houfe  that  contains  them,  retain  a more 
equal  temperature.  If,  after  -a  warm  feafon, 
the  outward  air  fuddenly  grows  cold,  the  empty 
warm  funnels  begin  to  draw  ftrongly  upward  ; 
that  is,  they  rarefy  the  air  contained  in  them, 
which  of  courfe  rifes,  cooler  air  enters  below 
to  fupply  its  place,  is  rarefied  in  its  turn,  and 
rifes ; and  this  operation  continues,  till  the 
funnel  grows  cooler,  or  the  outward  air  warm- 
er, or  both,  when  the  motion  ceafes.  On  the 
other  hand,  if,  after  a cold  feafon,  the  out- 
ward air  fuddenly  grows  warm,  and  of  courfe 
lighter,  the  air  contained  in  the  cool  funnels, 
being  heavier,  dcfcends  into  the  room  ; and  the 
warmer  air  which  enters  their  tops,  being 
cooled  in  its  turn,  and  made  heavier,  continues 
to  defcend ; and  this  operation  goes  on,  till  the 
funnels  are  warmed  by  the  palling  of  warm  air 
through  them,  or  the  air  itfelf  grows  cooler. 
When  the  temperature  of  the  air  and  of  the 
funnels  is  nearly  equal,  the  difference  of  warmth 
in  the  air  between  day  and  night  is  fufficient  to 
produce  thefe  currents,  the  air  will  begin  to 
afcend  the  funnels  as  the  cool  of  the  evening 
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comes  on,  and  this  current  will  continue  till 
perhaps  nine  or  ten  o’clock  the  next  morn- 
ing, when  it  begins  to  hefitate ; and  as  the  heat 
of  the  day  approaches,  it  fets  downwards,  and 
continues  fo  till  towards  evening,  when  it  again 
hefitates  for  fome  time,  and  then  goes  upwards 
conftantly  during  the  night,  as  before  men- 
tioned. Now  when  fmoke  iffuing  from  the 
tops  of  neighbouring  funnels  paffes  over  the 
tops  of  funnels  which  are  at  the  time  draw- 
ing downwards,  as  they  often  are  in  the  mid- 
dle part  of  the  day,  fuch  fmoke  is  of  necef- 
fity  drawn  into  thefe  funnels,  and  defcends  with 
the  air  into  the  chamber. 

The  Remedy  is,  to  have  a Aiding  plate,  here- 
after defcribed  that  will  fhut  perfectly  the 
offending  funnel. 

9.  Chimneys  which  generally  draw  well,  do 
'neverthelefs  fometimes  give  fmoke  into  the 
rooms,  it  being  driven  down  by  Jlrong  winds 
fajjing  over  the  tops  of  their  funrtelsy  though 
not  defcending  from  any  commanding  emi- 
f nence.  This  cafe  is  moft  frequent  where  the 

funnel  is  Aaort,  and  the  opening  turned  from 
the  wind.  It  is  the  more  grievous  when  it 
happens  to  be  a cold  wind  that  produces  the 
effed:,  becaufe  when  you  moft  w’-ant  your  Are 
you  are  fometimes  obliged  to  extinguifti  it. 
To  underftand  this,  it  may  be  confidered^that 
the  rifing  light  air,  to  obtain  a free  iffue  from 

, 

'•  ^ . 1 j ^ . 

* See  Appendix,  No.  II. 
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the  funnel,  muft  pufh  out  of  its  way,  or  oblige 
the  air  that  is  over  it  to  rife.  In  a time  of 
calm,  or  of  little  wind,  this  is  done  vifibly, 
for  we  fee  the  fmoke  that  is  brought  up  by 
that  air  rife  in  ,a  column  above  the  chimney, 
But  when  a violent  current  of  air,  that  is,  a 
ftrong  wind,  palTes  over  the  top  of  a chim-; 
ney,  its  particles  have  received  fo  much  force, 
which  keeps  them  in  a horizontal  direction, 
and  follow  each  other  fo  rapidly,  that  the 
riling  light  air  has  not  ftrength  fufficient  to 
oblige  them  to  quit  that  diredlion,  and  move 
upwards  to  permit  its  ilfue.  Add  to  this,  that 
fome  of  the  current  paffing  over  that  fide  of 
the  funnel  which  it  firft  meets  with,  viz.  at  A^, 
having  been  comprefled  by  the  refiftance  of  the 
funnel,  may  expand  itfelf  over  the  flue,  and 
ftrike  the  interior  oppofite  fide  at  B,  from 
whence  it  may  be  refleded  downwards,  and 
from  fide  to  fide,  in  the  diredion  of  the  pricked 
lines  c c c, 

Remedtes.  In  fome  places,  particularly  in  Ve- 
nice, where  they  have  not  hacks  of  chimneys, 
but  Angle  flues,  the  cuftoiji  is  to  open  or  widen 
the  top  of  the  flue,  rounding  in  the  true  form 
of  a funnel  f j which  fome  think  may  prevent 
the  efted  juft  mentioned,  for 'that  the  wind 
blowing  oyer  one  of  the  edges  into  the  funnel 
may  be  flanted  out  again  on  the  other  fide  by 
fts  form.  I have  had  no  experience  of  this  j 

* Plate  I.  Figure  5. 

f Plate  I.  Figure  6. 
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but  I have  lived  in  a windy  country,  where  the 
contrary  is  pradiifed,  the  tops  of  the  flues  being 
narrowed  inwards,  fo  as  to  form  a flit  for  the 
iffue  of  the  fmoke,  long  as  the  breadth  of  the 
funnel,  and  only  four  inches  wide.  This  feems 
to  have  been  contrived  on  a fuppofition  that 
the  entry  of  the  wind  would  thereby  be  ob- 
ftru£ted  ; and  perhaps  it  might  have  been  ima- 
gined, that  the  whole  force  of  the  rifing  warm 
air  being  condenfed,  as  it  were,  in  the  narrow 
opening,  would  thereby  be  flrengthened,  fo  as 
to  overcome  the  refiftance  of  the  wind.  This 
however  did  not  always  fucceed ; for  when 
the  wind  was  at  north-eaft,  and  blew  frefli, 
the  fmoke  was  forced  down  by  fits  into  the 
room  1 commonly  fat  in,  fo  as  to  oblige  me  to 
fhift  the  fire  into  another.  The  pofition  of  the 
flit  of  this  funnel  was  indeed  north-eaft  and 
fouth-wxft.  Perhaps  if  it  had  lain  acrofs-  the 
wind,  the  effedt  might  have  been  different. 
But  on  this  I can  give  no  certainty.  > It  feem^ 
a matter  proper  to  be  referred  to  - experiment. 
Poffibly  a turncap  might  have  been  - fervice- 
able,  but  it  was  not  tried. 

Chimneys  have  not  been  long  in  tife  in  Eng- 
land. I formerly  faw  a book,  printed  in  the 
time  of  queen  Elizabeth-  which  remarked  the 
then  modern  improvements  of  living,  and  men- 
tioned among  others  the  convenience  of  chim- 
neys. Our  forefathers,  faid  the  author, 
“ had  no  chimneys.  There  was  in  each  dwelb 

“ injr-houfe  only  a place  for  a fire,  and  the 
^ ^ “ fmoke 
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<*  fmoke  went  out  through  a hole  in  the  roof ; 

“ but  now  there  is  fcarce  a gentleman’s  houfe 
in  England  that  has  not  at  leaft  one  chim- 
**  ney  in  it,’*^ — When  there  was  but  one  chim- 
ney, its  top  might  then  be  opened  as  a funnel, 
and  perhaps,  borrowing  the  form  from  the 
Venetians,  it  was  then  the  flue  of  a chimney 
got  that  name.  Such  is  now  the  growth  of 
luxury,  that  in  both  England  and  France  we 
muft  have  a chimney  for  every  room,  and  in 
fome  houfes  every  pofleffor  of  a chamber,  and 
almofl:  every  fervant,  will  have  a fire' ; fo  that  the  ^ 
flues  being  necelTarily  built  in  flacks,  the  open-  • 
ing  of  each  as  a funnel  is  impracticable.  This 
change  of  manners  foon  confumed  the  fire- 
wood of  England,  and  will  foon  render  fuel 
extremely  fcarce  and  dear  in  France,  if  the  ufe 
of  coals  be  not  introduced  in  the  latter  king- 
dom, as  it  has  been  in  the  former,  where  it  at 
firfl  met  with  oppofition  ; for  there  is  extant 
in  the  records  of  one  of  queen  Elizabeth’s 
parliaments,  a motion  made  by  a member,  re- 
citing, that  many  dyers,  brewers,  fmiths, 

“ and  other  artificers  of  London,  had  of  late 
“ taken  to  the  ufe  of  pitcoal  for  their  fires, 

“ inflead  of  wood,  which  filled  the  air  with 
“ noxious  vapours  and  fmoke,  very  prejudicial 
“ to  the  health,  particularly  of  perlbns  com- 
“ ing  out  of  the  country ; and  therefore  mov- 
■ ‘ ing  that  a law  might  pafs  to  prohibit  the 
ufe  of  fuch  fuel  (at  leaft  during  the  feflion 
of  parliament)  by  thofe  artificers.”' — It  feems 

it 
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it  was  not  then  commonly  ufed  in  private 
houfes.  Its  fuppofed  iinwholefomenefs  was 
an  objection.  Luckily  the  inhabitants  of  Lon- 
don have  got  over  that  objedlion,  and  now  think 
it  rather  contributes  to  render  their  air  falubri- 
ous,  as  they  have  had  no  general  peftilential 
diforder  fmce  the  general  ufe  of  coals,  when, 
before  it,  fuch  were  frequent.  Paris  ftill  burns 
wood  at  an  enormous  expence  continually  aug- 
ipenting,  the  inhabitants  having  ftill  that  pre- 
judice to  overcome.  In  Germany  you  are  happy 
in  the  ufe  of  ftoves,  which  fave  fuel  wonder- 
fully : your  peopl?  are  very  ingenious  in  the  , 
management  of  fire ; but  they  may  ftill  learn 
fomething  in  that  art  from  the  Chinefe*,  whofe 
country  being  greatly  populous  and  fully  cul- 
tivated, has  little  room  left  for  the  growth  of 
wood,  and  having  not  much  other  fuel  that  is 
good,  have  been  forced  upon  many  inventions, 
during  a courfe  of  ages,  for  making  a little 
fire  go  as  far  as  poflible. 

I have  thus  gone  through  all  the  common 
caufes  of  the  fmoking  of  chimneys  that  I can 
at  prefent  recoiled!  as  having  fallen  under  my 
obfervation  ; communicating  the  remedies  that 
I have  known  fuccefsfully  ufed  for  the  different 
cafes,  together  with  the  principles  on  which 
both  the  difeafe  and  the  remedy  depend,  and 
confefting  my  ignorance  wherever  I have  been 
fenfible  of  it.  You  will  do  well,  if  you  pub- 

* See  Appendix,  No.  III. 
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lifli,  as  you  propofe,  this  letter,  to  add  in  notes* 
or  as  you  pleafe,  fuch  obfervations  as  may  have 
occurred  to  your  attentive  inindj  and  if  other 
philofophers  will  do  the  fame,  this  part  of 
fcience,  though  humble,  yet  of  great  utility, 
may  in  time  be  perfected.  For  many  years 
paft,  I have  rarely  met  with  a cafe  of  a fmoky 
chimney,  which  has  not  been  folvable  on  thefe 
principles,  and  cured  by  thefe  remedies,  where 
people  have  been  willing  to  apply  them:  which 
is  indeed  not  always  the  cafe;  for  many  have 
prejudices  in  favour  of  the  noftrums  of  pre- 
tending chimney-dodors  and  fumifts,  and  forae 
have  conceits  and  fancies  of  their  ov/n,  which 
they  rather  choofe  to  try,  than  to  lengthen  a 
funnel,  alter  the  fize  of  an  opening,  or  admit 
air  into  a room,  however  neceffary;  for  foine 
are  as  much  afraid  of  frefh  air  as  perfons  in  the 
hydrophobia  are  of  frefli  water.  I myfelf  had 
formerly  this  prejudice,  this  aerophobia^  as  I 
now  account  it,  and  dreading  the  fuppofed 
dangerous  effects  of  cool  air,  I confidered  it  as 
an  enemy,  and  clofed  with  extreme  care  every 
crevice  in  the  rooms  I inhabited.  Experience 
has  convinced  me  of  my  error.  I now  look 
upon  frelh  air  as  a friend  ; I even  deep  with  an 
open  window.  I am  perfuaded  that  no  com- 
mon air  from  without,  is  fo  unwholefome  as 
the  air  within  a clofe  room  that  has  been  often 
breathed  and  not  changed.  Moift  air  too, 
which  formerly  I thought  pernicious,  gives  me 
now  no  apprehenfions : for  confidering  that  no 
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dampnefs  of  air  applied  to  the  outfide  of  my 
fkin,  can  be  equal  to  what  is  applied  to  and 
touches  it  within,  my  whole  body  being  full 
of  moifture,  and  finding  that  I can  lie  two 
hours  in  a bath  twice  a week,  covered  with 
■water,  which  certainly  is  much  damper  than 
any  air  can  be,  aqd  this  for  years  together, 
without  catching  cold,  or  being  in  any  other 
manner  difordered  by  it,  I no  longer  dread 
mere  moifture,  either  in  air  or  in  fheets  or 
fhirts:  and  I find  it  of  importance  to  the  happi- 
nefs  of  life,  the  being  freed  from  vain  terrors, 
efpecially  of  objects  that  we  are  every  day  ex- 
pofed  inevitably  to  meet  with.  You  phyficians 
have  of  late  happily  difcovered,  after  a con- 
trary opinion  had  prevailed  fome  ages,  that 
frefh  and  cool  air  does  good  to  perfons  in  the 
fmall-pox  and  other  fevers.  It  is  to  be  hoped 
that  in  another  century  or  two  we  may  all 
find  out,  that  it  is  not  bad  even  for  people  in 
health.  And  as  to  moift  air,  here  I am  at  this- 
prefent  writing  in  a fhip  with  above  forty  per- 
fons, who  have  had  no  other  but  moift  air 
to  breathe  for  fix  weeks  paft ; every  thing  we 
touch  is  damp,  and  nothing  dries  ; yet  we  arc 
all  as  healthy  as  we  fhould  be  on  the  mountains 
of  Switzerland,  whofe  inhabitants  are  not  more 
fo  than  thofe  of  Bermuda  or  St.  Helena, 
iflands  on  whofe  rocks  the  waves  are  dafhed 
into  millions  of  particles,  which  fill  the  air 
with  damp,  but  produce  no  difeafes,  the  moif- 
ture being  pure^  unmixed  with  the  poifonous 
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vapours  arifing  from  putrid  marfhes  and  ftag- 
nant  pools,  in  which  many  infc(3;s  die,  and  cor- 
rupt the  wa]ter.  Thefe  places  only,  in  my 
opinion  (which  however  I fubmit  to  yours), 
afford  unwholefome  air ; and  that  it  is  not  the 
mere  water  contained  in  damp  air,  but  the  vo- 
latile particles  of  corrupted  animal  matter  mix- 
ed with  that  water,  which  renders  fuch  air  per- 
nicious to  thofe  who  breathe  it.  And  I imagine 
it  a caufe  of  the  fame  kind  that  renders  the  air 
in  clofe  rooms,  where  the  perfpirable  matter  is 
breathed  over  and  over  again  by  a number  of 
affembled  people,  fo  hurtful  to  health.  After 
being  in  fuch  a lituation,  many  find  themfelves 
affedted  by  that  febricula^  which  the  Englifh 
alone  call  a cald^  and,  perhaps  from  the  name, 
imagine  that  they  caught  the  malady  by  goifig 
out  of  the  room,,  when  it  was  in  fadf  by  being 
-in  it. 

You  begin  to  think  that  I wander  from  my 
fubjedt,  and  go  out  of  my  depth.  So  I re- 
turn again  to  my:  chimneys. 

We  have  of' late  many  lecturers  in  experi- 
mental philofophy.  I have  wifhed  that  fome 
of  them  would  ftudy  this  branch  of  that  fcience, 
and  give  experiments  in  it  as  a part  of  their 
ledtures.  The  addition  to  their  prefent  ap- 
paratus need  not  be  very  expenfive.  A number 
of  little  reprefentations  of  rooms,  compofed 
each  of  five  panes  of  fafh  glafs,  framed  in  wood 
at  the  corners,'  with  proportionable  doors,  and 
moveable  glafs  chimneys,  wdth  openings  of  dif- 
ferent 
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ferent  fizes,  and  different  lengths  of  funnel, 
and  fome  of  the  rooms  fo  contrived  as  to  com- 
municate on  occalion  with  others,  fo  as  to  form 
different  combinations,  and  exemplify  differ- 
ent cafes  ; with  quantities  of  green  wax  taper 
cut  into  pieces  of  an  inch  and  half,  fixteen  of 
which  ftuck  together  in  a fquare,  and  lit, 
would  make  a ftrong  fire  for  a little  glafs 
chimney,  and  blown  out  would  continue  to 
burn  and  give  fmoke  as  long  as  defired  i with 
fuch  an  apparatus  all  the  operations  of  fmoke 
and  rarefied  air  in  rooms  and  chimneys  might 
be  feen  through  their  tranfparent  fides  ; and 
the  effect  of  winds  on  chimneys,  commanded 
or  otherwife,  might  be  fhewn  by  letting  the 
entering  air  blow  upon  them  through  an  opened 
window  of  the  ledurer’s  chamber,  where  it 
would  be  conftant  while  he  kept  a good  fire 
in  his  chimney.  By  the  help  of  fuch  lec- 
tures our  fumifts  would  become  better  inftrud- 
ed.  At  prefent  they  have  generally  but  one 
remedy,  which  perhaps  they  have  known  effec- 
tual in  fome  one  cafe  of  fmoky  chimneys,  and 
they  apply  that  indiferiminately  to  all  the  other 
cafes,  without  fuccefs,— but  not  without  ex- 
pence to  their  employers. 

With  all  the  fcience,  however,  that  a man 
fhall  fuppofe  himfelf  poffeffed  of  in  this  article, 
he  may  fometimes  meet  with  cafes  that  lhall 
puzzle  him.  I once  lodged  in  a houfe  at  Lon- 
don, which,  in  a little  room,  had  a Imgle 
chimney  and  funnel.  The  opening 
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jfmall,  yet  it  did  not  keep  in  the  fmoke,  and 
all  attempts  to  have  a fire  in  this  room  were 
fruitlefs.  I could  not  imagine  the  reafon,  till 
at  length  obferving  that  the  chamber  over  it, 
which'  had  no  fire-place  in  it,  was  always  filled 
with  fmoke  when  a fire  was  kindled  below, 
and  that  the  fmoke  came  through  the  cracks 
and  crevices  of  the  wainfcot ; I had  the  wain- 
fcot  taken  down,  and  difcovered  that  the  fun- 
nel which  went  up  behind  it,  had  a crack 
many  feet  in  length,  and  wide  enough  to  ad- 
mit my  arm,  a breach  very  dangerous  with  re- 
gard to  fire,  and  occafioned  probably  by  an  ap- 
parent irregular  fettling  of  one  fide  of  the 
houfe.  The  air  entering  this  breach  freely, 
deftroyed  the  drawing  force  of  the  funnel. 
The  remedy  would  have  been,  filling  up  the 
breach,  or  rather  rebuilding  the  funnel : but 
the  landlord  rather  chofe  to  ftop  up  the  chim- 
ney. 

Another  puzzling  cafe  I met  with  at  a friend’s 
country  houfe  near  London.  His  beft  room  had 
a chimney  in  which,  he  told  me,  he  never  could 
have  a fire,  for  all  the  fmoke  came  out  into  the 
room.  I flattered  myfelf  I could  eafily  find 
the  caufe,  and  prefcribe  the  cure.  I had  a fire 
made  there,  and  found  it  as  he  faid.  I opened 
the  door,  and  perceived  it  was  not  want  of  air. 

I made  a temporary  contradion  of  the  opening 

0 ^ the  chimney,  and  found  that  it  was  not  its 
being  too  large  that  caufe d.  the  fmoke  to  iffue. 

1 went  out  and  looked  up  at  the  top  of  the 

^ chimney ; 
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chimney : its  funnel  was  joined  in  the  fame 
flack  with  others,  fome  of  them  Ihorter,  that 
drew  very  well,  and  I faw  nothing  to  pre- 
vent its  doing  the  fame.  In  fine,  after  every 
other  examination  I could  think  of,  I was 
obliged  to  own  the  infufficiency  of  my  fkill. 
But  my  friend,  who  made  no  pretenfion  to 
fuch  kind  of  knowledge,  afterwards  difcovered 
the  caufe  himfelf.  He  got  to  the  top  of  the 
funnel  by  a ladder,  and,  looking  down,  found 
it  filled  with  twigs  and  ftraw,  cemented  by 
earth,  and  lined  with  feathers.  It  feems  the 
houfe,  after  being  built,  had  ftood  empty  fome 
years  before  he  occupied  it ; and  he  concluded 
that  fome  large  birds  had  taken  the  advantage  of 
its  retired  fituation  to  make  their  nelt  there. 
The  rubbifh,  confiderable  in  quantity,  being 
removed,  and  the  funnel  cleared,  the  chimney 
drew  well,  and  gave  fatisfadlion. 

In  general,  fmoke  is  a very  trad:able  thing, 
eafily  governed  and  directed,  when  one  knows 
the  principles,  and  is  well  informed  of  the  cir- 
cumftances.  You  know  I made  it  defcend  in 
my  Pennfylvania  ftove.  I formerly  had  a more 
fimple  confirudion,  in  which  the  fame  effect 
was  produced,  but  vifible  to  the  eye.,  It  was 
compofed  of  two  plates  A B and  C D,  placed 
as  in  the  figure*.  The  lower  plate  relied 
with  its  edge  in  the  angle  made  by  the  hearth 
with  the  back  of  the  chimney.  The  upper 
plate  was  fixt  to  the  breaft,  and  lapt  over  the 
* Plate  I.  Figure  7. 
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lower  about  fix  inches,  leaving  a fpace  of  four 
inches  wide,  and  the  length  of  the  plates  (near 
two  feet)  between  them.  Every  other  paffage  of 
air  into  the  funnel  was  well  flopped.  When 
therefore  a fire  was  made  at  £,  for  the  firfl  time 
with  charcoal,  till  the  air  in  the  funnel  was  a little 
heated  through  the  plates,  and  then  wood  laid 
on,  the  fmoke  would  rife  to  turn  over  the 
edge  of  that  plate,  defcend  to  D,  then  turn 
under  the  edge  of  the  upper  plate,  and  go  up 
the  chimney.  It  was  pretty  to  fee,  but  of  no 
great  ufe.  Placing  therefore  the  under  plate 
in  a higher  fituation,  I removed  the  upper  plate 
C D,  and  placed  it  perpendicularly,  fo  that  the 
upper  edge  of  the  lower  plate  yf  B came  with- 
in about  three  inches  of  it%  and  might  be  pufh- 
ed  farther  from  it,  or  fuflered  to  come  nearer 
to  it,  by  a moveable  wedge  between  them.  The 
flarne  then  afcending  from  the  fire  at  £,  was 
carried  to  flrike  the  upper  plate,  made  it  very 
hot,  and  its  heat  rofe  and  fprcad  with  the  ra- 
refied air  into  the  room. 

I believe  you  have  feen  in  ufe  with  me,  the' 
contrivance  of  a Aiding  plate  over  the  fire 
feemingly  placed  to  oppofe  the  rifing  of  the’ 
fmoke,  leaving  but  a fmall  paflage  for  it,  be- 
tween the  edge  of  the  plate  and  the  back  of 
the  chimney.  It  is  particularly  defcribed,  and 
Its  ufes  explained,  in  my  former  printed  let- 
^r,  and  I mention  it  here  only  as  another  in-< 
Itance  of  the  tradfability  of  fmoke  f. 

* Plate  I.  Figure  8. 

t See  Appendix,  No.  II. 
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What  is  called  the  Staffordfliire  chimney, 
affords  an  example  of  the  fame  kind.  The 
opening  of  the  chimney  is  bricked  up,  even 
with  the  fore  edge  of  its  jams,  leaving  open 
"only  a paffage  over  the  grate  of  the  fame  width, 
and  perhaps  eight  inches  high.  The  grate  con- 
fifts  of  femicircular  bars,  their  upper  bar  of  the 
greateft  diameter,  the  others  under  it  fmaller 
and  fmaller,  fo  that  it  has  the  appearance  of  half 
a round  bafket.  It  is,  with  the  coals  it  con- 
tains, wholly  without  the  w'all  that  fhuts  up  the 
chimney,  yet  the  fmoke  bends  and  enters  the 
paffage  above  it,  the  draught  being  ftrong,  be- 
caufe  no  air  can  enter  that  is  not  obliged  to  pafs 
near  or  through  the  fire,  fo  that  all  that  the 
-funnel  is  filled  with  is  much  heated,  and  of 
courfe  much  rarefied. 


STAFFORDSHIRE  FIRE-PLACE. 


SIDE  VIEW. 


FRONT  VIEW. 
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Much  more  of  the  profperity  of  ai  winter 
country  depends  on  the  plenty  and  cheapnefs 
of  fuel,  than  is  generally  imagined.  In  tra- 
velling I have  obierved,  that  in  thofe  parts 
where  the  inhabitants  can  have  neither  w’ood, 
nor  coal,  nor  turf,  but  at  exceflive  prices,  the 
working  people  live  in  miferable  hovels,  are 
ragged,  and  have  nothing  comfortable  about 
them.  But  where  fuel  is  cheap  (or  where 
they  have  the  art  of  managing  it  to  advantage) 
they  are  well  furnifned  with  neceffaries,  and 
have  decent  habitations.  The  obious  reafon 
is,  that  the  working  hours  of  fiich  people  are 
the  profitable  hours,  and  they  who  cannot  af- 
ford fufl^icient  fuel,  have  fewer  fuch  hours  in 
the  twenty-four  than  thofe  who  have  it  cheap 
and  plenty  : for  much  of  the  domeftic  work 
of  . poor  w^omen,  fuch  as  fpinning,  fewing, 
knitting  ^ and  of  the  men,  in  thofe  manufac- 
tures that  require  little  bodily  e.xercife,  cannot 
well  be  performed  where  the  fingers  are  numbed 
wit  a cold  : thofe  people,  therefore,  in  cold 
weather,  are  induced  to  go  to  bed  fooner,  and 
Jie  longer  m a morning,  than  they  would  do 
If  they  could  have  good  fires  or  warm  doves  to 
ht  by  j and  their  hours  of  work  are  not  fuf- 
hcient  to  produce  the  means*  of  comfortable 
iubhitence.  Thofe  public  works,  therefore 
l^uch  as  roads,  canals,  &c.  by  which  fuel  may 
be  brought  cheap  into  fuch  countries  from 
diltant  places,  are  of  great  utility  3 and  thofe 
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who  promote  them  may  be  reckoned  among 
the  benefactors  of  mankind. 

I have  great  pleafure  in  having  thus  com- 
plied with  your  requeft,  and  in  the  reflection 
that  the  friendfhip  you  honour  me  with,  and  in 
which  I have  ever  been  fo  happy,  has  conti- 
nued fo  many  years  without  the  fmallefl;  inter- 
ruption. Oiir  diilance  from  each  other  is  now 
augmented,  and  nature  mufl;  foon  put  an  end  to 
the  polTibility  of  my  continuing  our  corre- 
fpondence  : but  if  confcioufnefs  and  memory 
remain  in  a future  ftate,  my  efteem  and  refpeCt 
for  you,  my  dear  friend,  will  be  everlafting. 
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notes  for  the  letter  upon  CHIMNEY^. 


No.  I. 

The  lateft  work  on  architedure  that  I 
have  feen,  is  that  entitled  Nutshells, 
which  appears  to  be  written  by  a veiy  in- 
genious man,  and  contains  a table  of  the  pio- 
portions  of  the  openings  of  chimneys;  but  they 
relate  folely  to  the  proportions  he  gives  his 
rooms,  without  the  fmalleft  regard  to  the  fun- 
nels. And  he  remarks,  refpcdfing  thofe  propor-w 
tions,  that  they  are  limilar  to  the  harmonic  divi- 
fions  of  a monochord  He  does  not  indeed 
lay  much  ftrefs  on  this;  but  it  Ihows  that  we  like 
the  appearance  of  principles  ; and  where  we 
have  not  true  ones,  we  have  fome  fatisfadtiou 
in  producing  fuch  as  are  imaginary. 

No.  II. 

H E defcription  of  the  Aiding  plates  here 
promifed,  and  which  hath  been  fince 
brought  into  ufe  under  various  names,  with 

* It  may  be  juft  remarked  here,  that  upon  comparing 
thefe  proportions  with  thofe  arifmg  from  the  common 
“ divifions  of  the  monochord,  it  happens  th-at  the  firft  an- 
“ fwers  to  unifon;  and  although  thefecondis  a difcord,  the 
third  anfwers  to  the  third  minor,  the  fourth  to  the  third 
major,  the  fifth  to  the  fourth,  the  fixth  to  the  fifth,  and 
the  feventh  to  the  octave.”  Nutshells,  page  85. 
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fome  immaterial  changes,  is  contained  in  a 
former  letter  to  J.  B.  Efq.  as  follows : 

• ^ ^ 

To  J.  B.  Efq,  at  Bofon^  hi  New  England. 

Dear  Sir,  London,  Dec.  2,  1758. 

I HAVE  executed  here  an  eafy  fimple  con- 
trivance, that  I have  long  fince  had  in  fpecu- 
lation,  for  keeping  rooms  warmer  in  cold  wea- 
ther than  they  generally  are,  and  with  lefs 
fire.  It  is  this.  The  opening  of  the  chim- 
ney is  contracted,  by  brick- work  faced  with 
marble  flabs,  to  about  two  feet  between  the 
jams,  and  the  breaft  brought  down  to  within 
about  three  feet  of  the  hearth. — An  iron  frame 
is  placed  juft  under  the  breaft,  and  extending 
quite  to  the  back  of  the  chimney,  fo  that  a plate 
of  the  fame  metal  may  Aide  horizontally  back- 
wards and  forwards  in  the  grooves  on  each  fide 
of  the  frame.  'Fhis  plate  is  juft  fo  large  as  to  fill 
the  whole  fpace,  and  fhut  the  chimney  entirel*^ 
when  thruft  quite  in,  which  is  convenient  when, 
there  is  no  fire.  Drawitig  it  out,  fo  as  to  leave 
a fpace  between  its  further  eBge  and  the  ba^' 
of  aboftt 'two  inches;  this  Tpace  is  fufficient 
for  ^'lia'^mOkfe  1-6  pafs;  andTcP  Ikr^e  ^a’^iart 'df 
the  funnel, being  ftopt  by  the  reft  of  the  pl^fe, 
the  paflage  of  warm  air  out  of  the  room, . up 
the ' Chimney,  is  obftruded  and  retarded,  and 
by’  that  means  much  cold  air  is'  prevente4 
from  coming  in  through  crevices,  to  fupply  its 
place.  This  effed  is  made  manifeft ... three 
- ■ . ' ’ - ways. 
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waysr  'Firft,  when  the  fire  burns  brifkly  in 
cold  weather,  the  howling  or  whiftling  noife 
made  by  the  wind,  as  it  enters  the  room 
through  the  crevices,  .when  the  chimney  is  open 
as  ufualj.ceafes  as  foon  as  the  plate  is  flid  in  to 
its  proper, diftance.  Secondly,  opening  the  door 
of  the  room  about  half  an  inch,  and  holding 
your  hand  againft  the  opening,  near  the  top 
of  the  door,  you  feel  the  cold  air  coming  in 
againft  your  hand,  but  weakly,  if  the  plate  be 
in.  Let  another  perfon  fuddenly  draw  it  out, 
fo  as  to  let  the  air  of  the  room  go  up  the  chim- 
ney^«  with.  its.,ufual  freedom  where  chimneys 
are'iopen,.an^i  you  immediately  feel  the  cold  air 
rufhingin  ftrongly.  Thirdly,  if  fomething  be 
fet  againft  -the  door,  juft  fufficient,  when  the 
platq  is,  in  ,1  to 'keep  the  door  nearly  fhut,  by  re- 
lifting the  preffure  of  the  air  that  would  force 
it  openy  then,  when  the  plate  is  drawn  out, 
tliG'diDor  will  be  forced  open  by  the  increafed 
preflure  -of  the  outward  cold- air  endeavouring 
to  ^atin  ’to/fupply  the  place  of  the  warm  air, 
'that  now-^paffes  out  of  the  room  to  go  up  the 
chimney.  In  our  common  open  chimneys,  half 
the  fuel  ia  wafted,  and  its  effed  loft;  the  air  it 
has  warmed  being  immediately  drawn  off.  Se- 
veral afjny  acquaintance  having  feen  this  fimple 
machine  in  my  room,  have  imitated  it  at  their 
own . houfes;  ’and  it  feems  likely  to  become 
pretty  common.  I defcribe  it  thus  particularly 
to  yau,  becaufe  I think  it  would  be  ufeful  in 
Bojion,  where  firing  is  often  dear. 
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Mentioning  chimneys  puts  me  in  mind  of  a 
property  I formerly  had  occafion  to  obferve  in 
them,  which  1 have  not  found  taken  notice  of 
by  others ; it  is,  that  in  the  fummer  time,  when 
no  fire  is  made  in,  the  chimneys,  there  is,  never- 
thelefs,"  a regular  draught  of  air  through  them  ; 
continually  paffing  upwards,  from  about  five  or 
fix  o’clock  in  the  afternoon,  till  eight  or  nine 
o’clock  the  next  morning,  when  the  current 
begins  to  llacken  and  hefitate  a little,  for  about 
half  an  hour,  and  then  fets  as  ftrongly  down 
again,  which  it  continues  to  do  till  towards 
five  in  the  afternoon,  then  flackens  and  hefitates 
as  before,  going  fometimes  a little  up,  then  a 
little  down,  till  in  about  half  an  hour  it  gets 
a fteady  upward  current  for  the  night,  which 
continues  till  eight  or  nine  the  next  day  ; the 
hours  varying  a little  as  the  days  lengthen  and 
fhorten,  and  fometimes  varying  from  fudden 
changes  in  the  weather  ; as  if,  after  being  long 
warm,  it  fhould  begin  to  grow  cool  about 
noon,  while  the  air  w^as  coming  down  the 
chimney,  the  current  will  then  change  earlier 
than  the  ufual  hour,  &c. 

This  property  in  chimneys  I imagine  we 
might  turn  to  fome  account,  and  render  im- 
proper, for  the  future,  the  old  laying,  as  ufe- 
lefs  as  a chimney  m fummer.  If  the  opening  ot 
the  chimney,  from  the  bread  down  to  the 
hearth,  be  clofed  by  a flight  moveable  frame  or  - 
twm,  in  the  manner  of  doors,  covered  with  can- 
vas, that  will  let  the  air  through,  but  keep  out 
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the  flies ; and  another  little  frame  fet  within 
upon  the  hearth,  with  hooks  on  which  to  hang 
joints  of  meat,  fowls,  &c.  wrapt  well  in  wet 
linen  cloths,  three  or  four  fold ; I am  confident 
that  if  the  linen  is  kept  wet,  by  fprinkling  it 
once  a day,  the  meat  would  be  fo  cooled  by  the 
evaporation,  carried  on  continually  by  means  of 
the  paffing  air,  that  it  would  keep  a we  e kor 
more  in  the  hottefl  weather.  Butter  and  milk 
might  likewife  be  kept  cool,  in  veffels  or  bot- 
tles covered  with  wet  cloths.  A fhallow  tray, 
or  keeler,  fhould  be  under  the  frame  to  receive 
any  water  that  might  drip  from  the  wetted 
cloths.  I think,  too,  that  this  property  of 
chimneys  might,  by  means  of  fmokc-jack  vanes, 
be  applied  to  fome  mechanical  purpofes,  where 
a fmall  but  pretty  conflant  power  onlyo  is 
wanted. 

If  you  would  have  my  opinion  of  the  caufe 
of  this  changing  current  of  air  in  chimneys,  it 
is,  in  fhort,  as  follows.  In  fummer  time  there 
is  generally  a great  difference  in  the  warmth 
of  the  air  at  mid-day  and  mid- night,  and,  of 
courfe,  a difference  of  fpecific  gravity  in  the 
air,  as  the  more  it  is  warmed  the  more  it  is 
rarefied.  The  funnel  of  a chimney  being  for 
the  mofl  part  furrounded  by  the  houfe,  is  pro- 
tefted,  in  a great  meafure,  from  the  diredt 
adtion  of  the  fun’s  rays,  and  alfo  from  the  cold- 
nefs  of  the  night  air.  It  thence  preferves  a 
middle  temperature  between  the  heat  of  the 
day,  and  the  coldnefs  of  the  night.  This 
I middle 
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middle  temperature  it  communicates  to  the 
air  contained  in  it.  If  the  ftate  of  the  outward 
air  be  cooler  than  that  in  the  funnel  of  the 
chimney,  it  will,  by  being  heavier,  force  it  to 
rife,  and  go  out  at  the  top.  What  fupplles  its 
place  from  below,  being  warmed,  in  its  turn, 
by  the  warmer  funnel,  is  likewife  forced  up  by 
the  colder  and  weightier  air  below,  and  fo  the 
current  is  continued  till  the  next  day,  when 
the  fun  gradually  changes  the  ftate  of  the  out- 
ward air,  makes  it  firft  w^arm  as  the  funnel  of 
the  chimney  can  make  it  (when  the  current 
begins  to  hefitate),  and  afterwards  warmer. 
Then  the  funnel  being  cooler  than  the  air  that 
comes  into  it,  cools  that  air,  makes  it  heavier 
than  the  outward  air,  of  courfe  it  defcends  ; 
an^  Vv'hat  fucceeds  it  from  above  being  cooled 
in  its  turn,  the  defcending  current  continues 
till  towards  evening,  when  it  again  hefttates 
and  changes  its  courfe,  from  the  change  of 
warmth  in  the  outward  air,  and  the  nearly  re- 
maining fame  middle  temperature  in  the  funnel. 

Upon  this  principle,  if  a houie  were  built 
behind  Beacon-hill^  an  adit  carried  from  one  o^ 
the  doors  into  the  hill  horizontally,  till  it  met 
with  a perpendicular  fhaft  funk  from  its  top,  it 
feems  probable  to  me,  that  thofe  who  lived  in 
the  houfe,  would  coiiftantly,  in  the  heat  even  of  _ 
• the  calmeft  day,  have  as  much  cool  air  pafling 
through  the  houfe,  as  they  Ihould  choofe  ; and 
the  fame,  though  reverfed  in  its  current,  during 
the  ftilleft  night. 
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I think,  too,  this  property  might  be  made  of 
' life  to  miners  ; as  where  leveral  flrafts  or  pits 
are  funk  perpendicularly  into  the  earth,  com- 
municating at  bottom  by  horizontal  pailages, 
which  is  a common  cafe,  if  a chimney  of  thirty 
or  forty  feet  high  were  built  over  one  of  the 
Ihafts,  or  fo  near  the  fhaft,  that  the  chimney 
might  communicate  whth  the  top  of  the  fhaft, 
all  air  being  excluded  but  what  fhould  pafs  up 
or  down  by  the  fhaft,  a conftant  change  of  air 
w'ould,  by  this  means,  be  produced  in  the  paf- 
fages  below,  tending  to  fecure  the  workmen 
from  thofe  damps  w'hich  fo  frequently  incom- 
mode them  : for  the  frefh  air  would  be  almoft 
always  going  down  the  open  fhaft  to  go  up  the 
chimney,  or  down  the  chimney  to  go  up  the 
fhaft.  Let  me  add  one  obfervation  more,  which 
is,  that  if  that  part  of  the  funnel  of  a chimney, 
which  appears  above  the  roof  of  a houfe,  be 
pretty  long,  and  have  three  of  its  fides  expofed 
to  the  heat  of  the  fun  Jucceffively,  viz.  when 
he  is  in  the  eaft,  in  the  fouth,  and  in  the  weft, 
while  the  north  fide  is  flieltered  by  the  build- 
ing from  the  cold  northerly  winds  ; fuch  a 
chimney  will  often  be  fo  heated  by  the  fun,  as  to 
continue  the  draught  ftrongly  upwards,  through 
the  whole  twenty-four  hours,  and  often  for 
many  days  together.  If  the  outfide  of  fuch  a 
chimney  be  painted  black,  the  effeeft  will  be 
ftill  greater,  and  the  current  ftronger. 
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TT  is  faid  the  northern  Chinefe  have  a method 
of  warming  their  ground-floors,  which  is 
ingenious.  Thefe  floors  are  made  of  tile  a foot 
fquare  and  two  Inches  thick,  their  corners  be- 
ing fupported  by  bricks  fet  on  end,  that  are  a 
foot  long  and  four  inches  fquare  ; the  tiles,  too, 
join  into  each  other,  by  ridges  and  hollows 
along  their  fides.  This  forms  a hollow  under 
the  whole  floor,  which  on  one  fide  of  the  houfe 
has  an  opening  into  the  air,  where  a fire  is 
made,  and  it  has  a funnel  rifmg  from  the  other 
fide  to  carry  off  the  fmoke.  The  fuel  is  a ful- 
phureous  pitcoal,  the  fmell  of  which  in  the 
room  is  thus  avoided,  while  the  floor,  and  of 
courfe  the  room,  is  well  warmed.  But  as  the 
under  fide  of  the  floor  mufl:  grow  foul  with  foot, 
and  a thick  coat  of  foot  prevents  mpch  of  the 
direct  application  of  the  hot  air  to  the  tiles,  I 
conceive  that  burning  the  fmoke,  by  obliging 
it  to  defcend  through  red  coals,  would  in  this 
confl;ru£tion  be  very  advantageous,  as  more  heat 
would  be  given  by  the  flame  than  by  the  fmoke, 
and  the  floor  being  thereby  kept  free  from  foot, 
would  be  more  heated  with  lefs  fire.  Foe  this 
purpofe  I wmuld  propofe  eredling  the  funnel 
clofe  to  the  grate,  fo  as  to  have  only  an  iron 
plate  between  the  fire  and  the  funnel,  through 
which  plate  the  air  in  the  funnel  being  heated, 
it  will  be  fure  to  draw  well,  and  force  the  fmoke 
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todefcend,  as  in  the  figure ^ where  ^ is  the  fun- 
nel or  chimney,  B the  grate  on  which  the  fire 
is  placed,  C one  of  the  apertures  thiough 
which  the  defcending  fmoke  is  drawn  into  the 
channel  D of  figure  lo,  along  which  channel 
it  is  conveyed  by  a circuitous  route,  as  de- 
fignated  by  the  arrows,  until  it  arrives  at  the 
fmall  aperture  £,  figure  lo,  through  which  it 
enters  the  funnel  F.  G in  both  figures  is  the 
iron  plate  againfi;  which  the  fire  is  made,  which 
being  heated  thereby,  will  rarefy  the  air  in 
that  part  of  the  funnel,  and  caufe  the  Imoke 
to  afcend  rapidly.  The  flame  thus  dividing 
from  the  grate  to  the  right  and  left,  and  turn- 
ing in  paflages  difpofed,  as  in  figure  i o,  fo  as 
that  every  part  of  the  floor  may  be  vifited  by 
it  before  it  enters  the  funnel  F,  by  the  two 
paflages  EE,  very  little  of  the  heat  will  be 
lofl,  and  a winter  room  thus  rendered  very 
comfortable. 


No.  IV. 

T3AGE  12.  Few  can  imagine,  &c.  It  is  faid 
the  Icelanders  have  very  little  fuel,  chiefly 
drift  wood  that  comes  upon  their  coaft.  To  re- 
ceive more  advantage  from  its  heat,  they  make 
their  doors  low,  and  have  a ftage  round  the 
room  above  the  door,  like  a gallery,  wherein 
the  women  can  fit  and  work,  the  men  read  or 
write,  &c.  The  roof  being  tight,  the  warm  air 
is  confined  by  it,  and  kept  from  rifing  higher 
* Plate  I.  Figure  9. 
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and  efcapmg  ; and  the  cold  air^  whicR^^/i^ 
the  houfe  when  the  door  is  opeaVd,  canAotMfe 
above  the  level  of  the  top  of  thic^k^orJ''b■c^feaufe 
it  is  heavier  than  the  warm  ait  abWe  the^  ^oor, 
and  fo  thofe  in  the  gallery  aremdtdncfctomoded 
by  it.  Some  of  our  too  lofty  rooms  might  have 
a ftage  fo  conftruded  as  to  make  a temporary 
gallery  above,  for  the  winter,  to  be'taken  away 
in  fummer.  Sedentary  people  would  find  much 
comfort  there  in  cold  weather^ 


No.  V.- 


T>AGE  37.  Where  they  hn’m  the  art  of  ma* 
^ naging  it,  &c.  In  fome  hdtifes  of  the  lower 
people  among  the  northern  {nations  of  Europe, 
and  among  the  poorer  forjjbf  .Cerroans  in 
Pennfylvafiia,  I have  obieryeii’-  this  'conftruc- 
tion,  which  appears  very  a.dy^ntpgeous.  A is 
the  kitchen  with  its  chimneyT;^J5  au  iron  ftove 
in  the  ftove-room*.  In  a coigier  of  the  chim- 
ney is  a hole  through  thef-back  into*  the 
Hove,  to  put  in  fuel,  and  another  hole  above 
it  to  let  the  fmoke  of  the  ftqVfe-c'bihV  back  into 
the  chimney.  As  foon  as  the  cookmg  is  over, 
the  brands  in  the  kitchen  ‘chimney  are  put 
through  the  hole  to  fupply  the  ftove,  fo  that 
there  is  feldom  more  than  ' ohe". “fire  burning 
at  a time.  In  the  floor  over  the  ftove-room  is  a 
fmail  trap-door,  to  let  the  warna  a^^ife  occafion- 
ally  into  the  chamber.  Thus'the'wbble  houfe 
* PlaW  I.  Figure  li.  * 
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is  warmed  at  little  expence  of  wood,  and  the 
llove-room  kept  conftantly  warm  ; fo  that  in 
the  coldeft  winter  nights,  they  can  work  late, 
and  find  the  room  Hill  comfortable  when  they 
rife  to  work  early.  An  Englifh  farmer  in  Ame- 
rica, who  makes  great  fires  in  large  open  chim- 
neys, needs  the  conftant  employment  of  one 
man  to  cut  and  haul  wood  for  fupplying  them  ; 
and  the  draught  of  cold  air  to  them  is  fo  ftrong, 
that  the  heels  of  his  family  are  frozen  while 
they  are  fcorching  their  faces,  and  the  room  is 
never  warm,  fo  that  Jittle  fedentary  work  can 
be  done  by  them  in  winter.  The  difference  in. 
this  article  alone  of  oec'onomy  fhall,  in  a courfe 
of  years,  enable  the  German  to  buy  out  the  En- 
gli^man,  and  take  pofTeffion  of  his  plantation. 

MISCELLANEOUS  OBSERVATIONS. 

^HIMNEYS  whofe  funnels  go  up  in  the 
north  wall  of  a houfe,  and  are  expofed  to 
the  north  winds,  are  not  fo  apt  to  draw  well  as 
thofe  in  a fouth  wall  ; becaufe,  when  rendered 
cold  by  thofe  winds,  they  draw  downwards. 

Chimneys  enclofed  in  the  body  of  a houfe 
are  better  than  thofe  whofe  funnels  are  expofed 
in  cold  walls. 

Chimneys  in  flacks  are  apt  to  draw  better 
than  feparate  funnels,  becaufe  the  funnels  that 
have  conftant  fires  in  them,  warm  the  others  in 
fome  degree  that  have  none. 

One  of  the  funnels  in  a houfe  I once  occu- 

E pied, 
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pied,  had  a particular  funnel  joined  t6  the  fouth 
fide  of  the  ftack,  fo  that  three  of  its  Tides  were: 
expofed  to  the  fun  in  the  courfe  of  the  day,  viz. 
the  eaft  fide  £*  during  the  morning,  the  fouth 
fide  S in  the  middle  part  of  the  day,  and  the 
weft  fide  IV  during  the  afternoon,  while  its 
north  fide  was  fheltered  by  the  ftack  from  the 
cold  winds.  This  funnel,  which  came  from 
the  ground  floor,  and  had  a confiderable  height 
above  the  roof,  was  conftantly  in  a ftrong  draw- 
ing ftate,  day  and  night,  winter  and  fummer. 

Blacking  of  funnels  expofed  to  the  fun,  would 
probably  make  them  draw  ftill  ftronger. 

In  Paris  I faw  a fire-place  fo  ingenioufly  con- 
trived as  to  ferve  conveniently  two  rooms,  a 
bedchamber,  and  a ftudy.  The  funnel  over  the 
Are  was  round.  The  fire-place  was  of  call 
iron,  having  an  upright  back  yff,  and  two  ho- 
rizontal femicircular  plates  B C,  the  whole  fo 
ordered  as  to  turn  on  the  pivots  D £.  The 
plate  B always  flopped  that  part  of  the  round 
funnel  that  was  next  to  the  room  without  fire, 
while  the  other  half  of  the  funnel  over  the  fire 
• was  always  open.  By  this  means  a fervant  in 
the  morning  could  make  a fire  on  the  hearth  C, 
then  in  the  ftudy,  without  difturbing  the  mafter 
by  going  into  his  chamber;  and  the  mafter 
when  he  rofe,  could  with  a touch  of  his  foot 
turn  the  chimney  on  its  pivots,  and  bring  the 
fire  into  his  chamber,  keep  it  there  as  long 

'*  Plate  I.  Figure  i?. 

I Plate  I.  Figure  13. 
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as  he  wanted  it,  and  turn  it  again  when  he 
went  out  into  his  ftudy*  The  room  which  had 
no  fire  in  it  was  alfo  warmed  by  the  heat  com- 
ing through  the  back  plate,  and  fpreading  in 
the  room,  as  it  could  not  go  up  the  chimney. 


^0  His  Excellency  "Qisiisj AMi'^  Franklin,  Efq, 
L.L.D,  Prejident  of  the  State  of  Pennfyl^ 
vania,  and  of  the  American  Philofophical  So-‘ 
ciety,  &c. 

SIR,  Philadelphia,  January  12,  1786. 

The  fubj'edl:  of  fmoky  chimneys,  of  which 
I had  the  honour  of  converfing  with  you 
at  your  own  houfe  laft  evening,  is  of  fo  much  ' 
importance  to  every  individual,  as  well  as  to 
every  private  family,  that  too  much  light  can- 
not be  thrown  upon  it. 

A fmoky  houfe ^ and  a fcolding  wife. 

Are  (faid  to  he ) two  of  the  greatef  ills  m life. 

And  however  difficult  it  may  be  to  remedy 
one  of  thofe  ills,  yet  any  advances  we  may  be 
able  to  make  towards  removing  the  inconveni- 
ences arifing  from  the  other,  cannot  fail  to  fie 
favourably  received  by  the  public.  As  they 
are  ffiortly  to  be  favoured  with  your  fentiments 
on  that  fubjed:,  poffibly  the  following  obferva- 
tlons,  which  were  in  fad  occafioned  by  necef- 
fity,  and  are  the  refult  of  my  own  experience,  ' 
«iay  not  be  altogether  undeferving  of  notice. 
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When  I left  London,  and  went  to  live  in 
Devonfhire,  in  the  latter  end  of  the  year 
I777j  it  happened  to  be  my  lot  to  dwell  in 
an  old  manfion  which  had  been  recently  mo- 
dernifed,  and  had  undergone  a thorough  re- 
pair. But  as  in  moft  of  the  old  houfes  in 
England,  the  chimneys,  which  were  perhaps 
originally  built . for  the  purpofe  of  burning 
wood,  though  they  had  been  contracted  in 
front,  fince  coal  fires  came  into  general  ufe,  to 
the  modern  fize,  yet  they  were  ftill,  above,  out 
of  fight,  extravagantly  large.  This  method  of 
building  chimneys  may  perhaps  have  anfwered 
w^ell  enough  while  it  was  "the  cuftom  to  fit 
with  the  doors  and  windows  open  ; but  when 
the  cuftoms  and  manners  of  the  people  began 
to  be  more  polifhed  and  refined,  when  build- 
ing and  architecture  were  improved,  and  they 
began  to  conceive  the  idea  of  making  their 
chambers  clofe,  warm,  and  comfortable,  thefe 
chimneys  were  found  to  fmoke  aboininably,  for 
want  of  a fufficient  fupply  of  air.  This  was  ex- 
actly the  cafe  with  the  houfe  in  which  I firft 
lived,  near  Exeter,  and  I was  under  the  neceL 
lity  of  trying  every  expedient  1 could  think  ot 
to  make  it  habitable. 

The  firft  thing  I tried  was  that  method  of 
contracting  the  chimneys  by  means  of  earthen 
pots,  much  in  ufe  in  England,  w'hich  are  made 
On  purpofe,  and  which  are  put  upon  the  tops 
of  them  ; but  this  method  by  no  means  an- 
fwered. I then  thought  of,  contracting  them 
below  j but  as  the  method  of  contracting  them 
. 4 in 
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in  front  to  the  lize  of  a fmall  coahfire  grate 
has  an  unfightly  appearance,  as  it  makes  a- dif- 
agreeable  blowing  like  a furnace,  and  as  it  is 
the  occafion  of  confuming  a great  deal  of  un- 
necelfary  fuel,  the  heat  of  which  is  immediately 
hurried  up  the  chimney,  I rejefted  this  me- 
thod, and  determined  to  contradt  them  above, 
a little  out  of  fight.  For  this  purpofe  I threw 
an  arch  acrofs,  and  alfo  drew  them  in  at  the 
fides.  This  had  fom^  effea;  but  as  this  contrac- 
tion was  made  rather  fuddenly,  and  the  fmoke, 
by  ftriking  againft  the  corners  that  were  there- 
by occafioned,  was  apt  to  recoil,  by  which 
means  fome  part  of  it  was  thrown  out  into  the 
room,  I determined  to  make  the  contraction 
more  gradually,  and  therefore  run  it  up  at  the 
back,  where  the  depth  of  the  chimney  wmuld 
admit  of  it,  and  alfo  ilielving  or  Hoping  in  a 
conical  kind  of  diredlion  at  the  fides,  as  high 
as  a man,  {landing  upright,  could  conveniently 
reach,  and  by  this  means  brought  the  cavity 
within  the  fpace  of  about  twelve  by  fourteen 
or  fixteen  inches,  which  I found  lufficiently 
large  to  admit  a boy  to  go  up  and  down  to 
fweep  the  chimneys.  This  method  1 found  to 
fucceed  perfectly  well  as  to  curing  the  chim- 
neys of  fmoking,  and  it  had  this  good  effeCt,  of 
making  the  rooms  confiderably  warmer;  and 
as  this  experiment  fucceeded  fo  well,  fince  the 
only  ufe  of  a chimney  is  to  convey  away  the 
fmoke,  I determined  to  carry  it  flill  farther,  in 
order  to  afcertain,  with  precifion,  how  much 
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fpace  is  abfolutely  neceffary  for  that  purpofe, 
becaufe  all  the  reft  that  is  ftiut  up  muft  be 
fo  much  gained  in  warmth.  Accordingly  I laid 
a piece  of  Hate  acrofs  the  remaining  aperture, 
removable  at  pleafure,  fo  as  to  contradf  the  fpace 
above  two  thirds,  leaving  about  three  inches 
by  twelve  remaining  open  ; but  this  fpace,  ex- 
cept when  the  fire  burnt  remarkably  clear,  was 
fcarcely  fufficient  to  carry  away  the  fmoke.  1 
therefore  enlarged  it  to  half  the  fpace,  that  is, 
to  about  fix  by  feven  or  eight  inches,  which  I 
found  fully  fufficient  to  carry  away  the  fmoke 
from  the  largeft  fires. 

When  I removed  into  the  Bedford  Circus  in 
Exeter,  though  the  houfe  was  modern,  and  al- 
moft  perfectly  new,  yet  the  chimneys  were 
large;  in  confequence  of  which  almoft  every 
room  of  it  fmoked.  My  predeceffor,  who  was 
the  firft  inhabitant,  had  been  at  great  expence 
in  patent  ftoves,  &c.  but  without  effedl;  but  by 
adopting  the  method  I have  juft  now  defcrib- 
ed,  I not  only  cured  every  chimney  of  fmok- 
ing,  but  my  houfe  was  remarked  for  being  one 
of  the  warmeft  and  moft  comfortable  to  live  in 
of  any  in  that  large  and  opulent  city. 

The  houfe  I now  live  in,  in  Philadelphia,  I 
am  told,  has  always  had  the  charadler  of  being 
both  cold  and  fmoky;  and  I was  convinced, 
as  foon  as  1 faw  the  rooms  and  examined  the 
chimneys,  that  it  deferved  that  charader;  for 
though  the  rooms  were  clofe,  the  chimneys 
were  l^rge  ; and  we  fhall  ever  find,  that  if 

our 
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our  chimneys  are  large,  our  rooms  will  be  cold, 
even  though  they  ftiould  be  tolerably  clofe  and 
tight ; becaufe  the  conftant  rufliing  in  of  the 
cold  air  at  the  cracks  and  crevices,  and  alio  at 
every  opening  of  the  door,  will  be  fufficient  to 
chill  the  air  as  fall  as  it  is  heated,  or  to  force 
the  heated  air  up  the  chimney  ; but  by  con- 
tradling  the  chimneys  1 have  cured  it  of  both 
thefe  defedls.  There  was  one  remarkable  cir* 
ciimftance  attending  the  contradlion  of  the 
chimney  in  the  front  parlour,  which  deferves 
to  be  attended  to ; which  was,  that  before  I 
applied  the  call  iron  plate,  which  I made  life 
of  inftead  of  Hate,  to  diminilh  the  fpace  requi- 
fite  for  a chimney-fweeper’s  boy  to  go  up  and 
down,  the  fudlion  or  draught  of  air  was  fo 
great,  that  it  was  with  difficulty  I could  fhut 
the  door  of  the  room,  infomuch  that  I at  firfl 
thought  it  was  owing  to  a tightnefs  of  the 
hinges,  which  1 imagined  muft  be  remedied  ; 
but  upon  applying  the  iron  plate,  by  which  the 
fpace  was  diminifhed  one  half,  the  door  fhut  to 
with  the  greateft  eafe.  This  extraordinary  pref- 
fure  of  the  air  upon  the  door  of  the  room,  or 
fudtion  of  the  chimney,  I take  to  be  owing  in, 
forac  meafure  to  the  unufual  height  of  the  houfe. 

Upon  the  whole,  therefore,  this  fad  feems 
clearly  afcertained,  viz.  That  the  flue  or  fize 
of  the  chimney  ought  always  to  be  propor- 
tioned to  the  tightnefs  and  clofenefs  of  the 
room  : fome  air  is  undoubtedly  neceflary  to  be 
admitted  into  the  room  in  order  to  carry  up  the 
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fmoke,  otherwife,  as  you  juftly  obferved,  we 
might  as  well  expert  fmoke  to  arife  out  of  an 
exhaufted  receiver  ; but  if  the  flue  is  very 
large,  either  the  room',  is  tight,  and  the  fmoke 
will  not  afcend,  or  it  is  pretty  open,  and  the 
confequence  will  be,  that  the  air  of  your  room 
will  be  fo  frequently  and  fo  conftantly  changed, 
that,  as  fall  as  it  is  heated,  it  will  be  hurried 
away,  with  the  fmoke,  up  the  chimney,  and  of 
courfe  your  room  will  be  conftantly  cold. 

One  great  advantage  attending  this  method 
of  curing  fmoky  chimneys  is,  that,  in  the  firft 
place,  it  makes  no  awkward  or  unfightly  ap- 
pearance, nothing  being  to  be  feen  but  what 
is  ufual  to  chimneys  in  common  ; and,  in  the 
fecond  place,  that  it  is  attended  with  very  little 
expence,  a few  bricks  and  mortar,  with  a plate 
or  covering  to  the  aperture,  and  a little  labour, 
being  all  that  is  requifite.  But  in  this  new 
country,  where  crops  of  houfes  may  be  expe<fted 
to  rife  almoft  as  quick  as  fields  of  corn,  when 
the  principles  upon  which  chimneys  fhould  be 
ereifted  ought  to  be  thoroughly  underftood,  it 
is  to  be  hoped,  that  not  only  this  expence, 
fmall  as  it  is,  but  that  all  the  other  inconve- 
niences we  have  been  Tpeaking  of,  will  be 
avoided,  by  conftrudting  the  flues  of  the  chim- 
rieys  fufiiciently  fmall. 

From  your  humble  fervarit, 
THOMAS  RUSTON. 
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Defcnpfwn  <,/  a S T o V for  burning  of 

Pit  coal,  and  conjuming  all  its  Smoke. 

BY  DR.  B._  FRANKLIN. 

Towards  the  end  of  the  laft  century, 
an  ingenious  French  philofopher,^  whofe 
name  I am  forry  I cannot  recolledf,  exhibited  an 
experiment  to  fhow  that  very  ofFenfive  things 
might  be  burnt  in  the  middle  of  a chamber, 
fuch  as  woollen  rags,  feathers,  &c.  without  cre- 
ating the  leaft  fmoke  or  fmell.  The  machine 
in  which  the  experiment  was^  made,  if  I re- 
member right,  was  of  this  form  made  of 
plate  iron.  Some  clear-burning  charcoals  were 
put  into  the  opening  of  the  fhort  tube  A,  and 
fupported  there  by  the  grate  B.  The  air,  as 
foon  as  the  tubes  grew  warm,  would  afcend  in 
the  longer  leg  C,  and  go  out  at  D,  confequently 
air  muft  enter  at  ^ defending  Mo  B.  In  this 
courfe  it  muft  be  heated  by  the  burning  coals 
through  which  it  pafled,  and  rife  more  forcibly 
in  the  longer  tube,  in  proportion  to  its  degree 
of  heat  or  rarefadion,  and  length  of  that  tube. 
For  fuch  a machine  is  a kind  of  inverted  fy- 
phon : and  as  the  greater  weight  of  water  in 
the  longer  leg  of«a  common  fyphon,  in  de- 
fending, is  accompanied  by  an  afcent  of  the 
fame  fluid  in  the  Ihorter ; fo,  in  this  inverted 
iyphonj  the  greater  quantity  of  levity  of  air  in 
* Plate  II,  Figure  i . 
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the  longer  leg,  in  rifmg,  is  accompanied  by 
the  defeent  of  air  in  the  fliorter.  The  things 
to  be  burned  being  laid  on  the  hot  coals  at 
the  fmoke  muft  defeend  through  thofe  coals, 
and  be  converted  into  flame,  which,  after  de- 
ftroying  the  olfenfive  fmell,  comes  out  at  the 
end  of  the  longer  tube  as  mere  heated  air. 

Whoever  would  repeat  this  experiment  with 
fuccefs,  muft  take  care  that  the  part  A B,  of 
the  Ihort  tube,  be  quite  full  of  burning  coals, 
fo  that  no  part  of  the  fmoke  may  defeend  and 
pafs  by  them  without  going  through  them, 
and  being  converted  into  flame ; and  that  the 
longer  tube  be  fo  heated  as  that  the  current  of 
afeending  hot  air  is  eftablifhed  in  it  before  the 
things  to  be  burnt  are  laid  on  the  coals  ; other- 
wife  there  will  be  a difappointment. 

It  does  not  appear,  either  in  the  Memoirs 
of  the  Academy  of  Sciences,  or  Philofophical 
Tranfadions  of  the  Englilh  Royal  Society,  that 
any  improvement  was  ever  made  of  this  inge- 
nious experiment,  by  applying  it  to  ufeful  pur- 
pofes.  But  there  is  a German  book,  entitled 
Fulcanus Famulam ^ by  John  GeorgeLeutraann, 
P.  D.  printed  at  Wirtemberg  in  1723,  which 
deferibes,  among  a great  variety  of  other  ftoves 
for  warming  rooms,  one  which  feems  to  have 
been  formed  on  the  fame  principle,  and  pro- 
bably from  the  hint  thereby  given,  though  the 
French  experiment  is  not  'mentioned.  This 
book  being  fcarce,  I liave  tranflated  the  chap- 
ter deferibing  the  ftove,  viz. 
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Vulcanus  ”Famulans,  by  John  George  Leut- 
mann,  P.  D.  Wirtemberg,  1723. 

“CHAP.  VII. 

“ On  a ftove  which  draws  downwards. 

“ Here  follows  the  defcription  of  a fort  of 
ftove,  which  can  eafily  be  removed,  and  again 
“ replaced,  at  pleafure.  This  drives  the  fire 
“ down  under  itfelf,  and  gives  no  fmoke,  but 
“ however  a very  unwholefome  vapour. 

“ In  the  figure,  A is  an  iron  veflel  like  a 
“ funnel  '^,  in  diameter  at  the  top  about  twelve 
“ inches  ; at  the  bottom,  near  the  grate,  about 
“ five  inches  ; its  height  twelve  inches.  ^ This 
“ is  fet  on  the  barrel  C,  which  is  ten  inches 
“ diameter,  and  two  feet  long,  clofed  at  each 
“ end  E E.  From  one  end  rifes  a pipe  or  flue 
“ about  four  inches  diameter,  on  which  other 
“ pieces  of  pipe  are  fet,  which  are  gradually 
“ contraded  to  D,  where  the  opening  is  but 
about  two  inches.  Thofe  pipes  muft  toge- 
“ ther  be  at  leaft  four  feet  high.  B is  an  iron 
“ grate,  FF  are  iron  handles  guarded  with 
“ wood,  by  which  the  ftove  is  to  be  lifted  and 
moved.  It  ftands  on  three  legs.  Care  muft 
“ be  taken  to  flop  well  all  the  joints,  that  no 
“ fmoke  may  leak  through. 

“ When  this  ftove  is  to  be  ufed,  it  muft  firft 
**  be  carried  into  the  kitchen,  and  placed  in 
♦ Plate  II.  Figure  20.  ■ 
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“ the  chimney  near  th-e  fire.  There  burnings 
“ wood  muft  be  laid  nnd  left  upon  its  grate 
“ till  th'e  barrel  C is  warm,  and  the  fmoke  no 
“ longer  rifes  at  yf,  but  defcends'  towards  C. 
“ Then  it  is  to  be  carried  into  the  room  which 
“ it*  is  to  warm.  When  once  the  barrel  C 
“ is  warm,  frefh  vyood  may  be  thrown  into  the 
“ vefTel  A as  often  as  one  pleafes  ; the  flame 
“ defcends,  and  without  fmoke,  which  is  fo 
confumed  that  only  a vapour  paffes  out  at  D. 

“ As  this  vapour  is  unwholefome,  and  af- 
“ fedfs  the  head,  one  may  be  freed  from  it,  by 
“ fixing  in  the  wall  of  the  room  an  inverted 
“ funnel,  fuch  as  people  ufe  to  hang  over 
“ .lamps,  through  which  their  fmoke  goes  out 
“ as  through  a chimney.  This  funnel  carries 
“ out  all  the  vapour  cleverly,  fo  that  one  finds 
no  inconvenience  from  it,  even  though  the 
“ opening  Z)  be  placed  a fpan  below  the  mouth 
“ of  the  faid  funnel  G.  The  neck  of  the  fun- 
nel  is  better  when  made  gradually  bending, 
“ than  if  turned  in  a right  angle. 

“ The  caufe  of  the  draught  downwards  in 
“ the  flove  is  the  preffure  of  the  outward  air, 
‘‘  which  falling  into  the  veflel  yZ  in  a column 
of  twelve  inches  diameter,  finds  only  a re- 
*■*  fifting  paffage  at  the  grate  B of  five  inches, 
“ and  one  at  D of  two  inches,  which  are  much 
“ too  weak  to  drive  it  back  again  ; befides,  yZ 
ftands  much  higher  than  B,  and  fo  the  prd- 
“ fure  on  it  is  greater  and  more  forcible,  and 
“ beats  down  the  flame  to  that  part  where  it 

“ finds 
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“ finds  the  lead  refidance.  Carrying  the  ma- 
‘<  chine  fird  to  the  kitchen  fire  _ for  prepara- 
tion  is  on  this  account,  that,  in  the  begin- 
“ ning,  the  fire  and  fmoke  naturally  alcend 
“ till  the  air  in  the  clofe  barrel  C is  m^e 
“ thinner  by  the  warmth.  When  that  veflel 
“ is  heated,  the  air  in  it  is  rarefied,  and  then 
“ all  the  fpoke  and  fire  defcends  under  it. 

« The  wood  fhould  be  thoroughly  dry,  and 
“ cut  into  pieces  five. or  fix  inches  long,  to  fit 
“ it  for  being  thrOvm  into  the  funnel. 

Thus  far  the  German  book.  , ^ 

It  appears  to  me,  by  Mr.  Leutmann  s expla- 
nation of  the  operation  of  this  machine,  that 
he  did  not  underhand  the  principles  of  it, 
whence  I conclude  he  was  not  the  inventor 
of  it : and  by  the  defcription  of  it,  wherein  the 
opening  at  A is  made  lo  large,  and  the  pipe 
E Dio  fliort,  I am  perfuaded  he  never  made 
nor  faw  the  experiment ; for  the  firft  ought  to 
be  much  fmaller,--and  the  laft  much  higher,  or  it 
hardly  will  fucceed.  The  carrying  it  in  the 
kitchen  too,  every  time  the  fire  Ihould  hap- 
pen to  be  out,  muft  be  fo  troublefome  that  it 
is  not  likely  ever  to  have  been  in  practice,  and 
probably  has  never  been  ihov;n  but  as  a philo- 
fophical  experiment.  The  funnel  for  convey- 
ing the  vapour  out  of  the  room  would  befides 
have  been  uncertain  in  its  operation,  as  a wind 
blowing  againft  its  mouth  would  drive  the  va- 
pour back. 

The  ftove'I^am  about  to  defcribe,  ^vas  alio 
formed  on  the  idea' given  by  the  French  expe- 

' riment, 
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riment,  and  completely  carried  into  execution 
before  I had  any  knowledge  of  the  German  in- 
vention j which  I wonder  ftiould  remain  fo 
many  years  in  a country  where  men  are  fo  in- 
genious in  the  management  of  fire,  without 
receiving  long  fince  the  improvements  I have 
given  it. 

/ 

Description  of  the  Parts. 

the  bottom  plate,  which  lies  flat  upon  the 
hearth,  with  its  partitions  i,  2,  7,  4,  5,  6, 
that  are  call;  with  it,  and  a groove  Z Z,  in 
which  are  to  Aide  the  bottom  edges  of  the 
fmall  plates  T T,  figure  1 2 ; which  plates, 
meeting  at  JT,  clofe  the  front  *. 

B I,  figure  3,  is  the  cover  plate  fhowing  its 
under  fide,  with  the  grooves  i,  2,  3,  4,  5,  6, 
to  receive  the  top  edges  of  the  partitions  that 
are  fixed  to  the  bottom  plate.  It  fhows  alfo 
the  grate  W the  bars  of  which  are  caft  in 
the  plate,  and  a groove  V which  comes 
right  over  the  groove  Z Z,  figure  2,  receiving 
the  upper  edges  of  the  fmall  Aiding  plates  TT^ 
figure  12. 

B 2,  figure  4,  fliows  the  upper  fide  of  the 
fame  plate,  with  a fquare  imprelfion  or  groove 
for  receiving  the  bottom  mouldings  'T ’T  ’T 
of  the  three-fided  box  C,  figure  5,  which  is  caft 
in  one  piece. 

Z),  figure  6,  its  cover,  fhowing  its  under 
fide  with  grooves  to  receive  the  upper  edges 
S S S of  the  fides  of  C,  figure  5 \ alfo  a groove 
* Plate  II.  Figure  2, 

RR, 
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R R,  which,  when  the  cover  is  put  on,  comes 
right  over  another  ^^in  C,  figure  5,  be- 
tween which  it  is  to  Aide. 

Ej  figure  7,  the  front  plate  of  the  box. 

P,  a hole  three  inches  diameter  through  the 
cover  Z),  figure  6 ; over  which  hole  ftands  the 
vafe  F,  figure  8,  which  has  a correfponding 
hole  two  inches  diameter  through  its  bottom. 

The  top  of  the  vafe  opens  at  O O 0,  figure 
8,  and  turns  back  upon  a hinge  behind  whea 
coals  are  to  be  put  in  j the  vafe  has  a grate 
within  at  N N of  caft  iron  iZ,  figure  9,  and 
a hole  in  the  top  one  inch  and  an  half  diame- 
ter to  admit  air,  and  to  receive  the  ornamental 
brafs  gilt  flame  M,  figure  10,  which  (lands  in 
that  hole,  and,  being  itfelf  hollow  and  open, 
fuffers  air  to  pafs  through  it  to  the  fire. 

G,  figure  II,  is  a drawer  of  plate  iron  that 
flips  in  between  in  the  partitions  2 and  3, 
figure  2,  to  receive  the  falling  alhes.  It  is 
concealed  when  the  fmall  Aiding  plates  T2^ 
figure  12,  are  flaut  together. 

1 1 1 1,  figure  8,  is  a niche  built  of  brick 
in  the  chimney,  and  plaAered.  It  clofes  the 
chimney  over  the  vafe,  but  leaves  two  funnels, 
one  in  each  corner,  communicating  with  the 
bottom  box  K K,  figure  2. 

Dimensions  of  the  Parts. 

Feet.  la. 

Front  of  the  bottom  box  - - 2 *0 

Height  of  its  partitions  - - o 4| 

Length 
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Feet.  Ini 


Length  of  No.  1, 2,  3,  and  4,  each  - i 3 
Length  of  No.  5 and  6,  each  - o 8| 
Breadth  of  the  paifage  betweenNo.  2 

and  3 - - - - - o 6 

Breadth  of  the  other  palfages,  each  o 31 
Breadth  of  the  grate  - - - o 6| 

Length  of  ditto  - - -08 

Bottom  moulding  of  box  C,  fqiiare  i o 
Height  of  the  fides  of  ditto  -04 

Length  of  the  back  fide  - -010 

Length  of  the  right  and  left  fides, 

each  - - - “ ~ ^ 9z 

Length  of  the  front  plate^  £,  where 

longeft  - - - -on 

The  cover  D,  fquare  - -012 

' -Hole  in  ditto,  diameter  - -03 

Sliding  plates  T their  length 

each  - “ - - - I o 

... their  breadth 

each  - - “ "0  41 

Drawer  G,  its  length  - - -10 

breadth  - “ o 5? 

■ — depth  - - - o 4 

, depth  of  its  further 

end,  only  - - - -01 

Grate  H in  the  vafe,  its  diameter  to 

the  extremity -of  its  knobs  - o 5 1 

.Thicknefs  of  the  bars  at  top  - o of 

'~V,  '■  ' ; at  bottom, 

, Jefs,  = ^ -00 

• Depths  of  the  bars  at  the  top  o o| 

* Height 
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Height  of  the  vafe 
Diameter  of  the  opening  0 0,  in 
the  clear  - - - - 

of  the  air-hole  at  top 

of  the  flame-hole  at  bot- 
tom - - - 

'To  fix  this  Machine, 

Spread  mortar  on  the  hearth  to  bed  the  bot- 
tom plate  A ; then  lay  that  plate  level,  equally 
diftant  from  each  jamb,  and  projeding  out  as 
far  as  you  think  proper.  Then  putting  fomc 
Windfor  loam  in  the  grooves  of  the  cover  jB, 
lay  that  on ; trying  the  Aiding  plates  T T,  to 
fee  if  they  move  freely  in  the  grooves  Z Z, 
V T,  defignad  for  them. 

Then  begin  to  build  the  niche,  obferving 
to  leave  the  fquare  corners  of  the  chimney 
unfilled  ; for  they  are  to  be  funnels.  And  ob- 
ferve  alfo  to  leave  a free  open  communica- 
tion between  the  paffages  at  K K,  and  the 
bottom  of  thofe  funnels  ; and  mind  to  clofe 
the  chimney  above  the  top  of  the  niche,  that 
no  air  may  pafs  up  that  way.  The  concave 
back  of  the  niche  will  reft  on  the  circular  iron 
partition  1^4,  figure  2 ; then,  with  a little 
loam  put  on  the  box  C over  the  grate,  the 
open  fide  of  the  box  in  front. 

Then,  with  loam  in  three  of  its  grooves,  the 
groove  R R being  left  clean,  and  brought  di- 
redly  over  the  groove  in  the  box,  put 

F on 
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on  the  cover  D,  trying  the  front  plate  to 
fee  if  it  Aides  freely  in  thofe  grooves.  • • * 

Laftly,  fet  on  the  vafe,  which  has  fmall 
holes  in  the  moulding  of  its  bottom  to  receive 
two  iron  pins  that  rife  out  of  the  plate  D at 
/ /,  for  the  better  keeping  it  Heady. 

Then  putting  in  the  grate  Hy  which  refts 
on  its  three  knobs  H H H againft  the  infide 
of  the  vafe;  and  flipping 'the  drawer  into  its 
place,  the  machine  is  fit  for  ufe. 

T'o  ufe  it. 

Let  the  firft  fire  be  m^de  after  eight  in  the 
evening,  or  before  eight  in  the  morning  ; for 
at  thofe  tifnes  and  between  thofe  hours  all 
night,  there  is  ufually  a draft  up  a chimney, 
though  it  has  long  been  without  fire  j but 
between  thofe  hours  in  the  day  there  is  often 
in  a cold  chimney  a draft  downwards,  when, 
if  you  attempt  tcv  kindle  a fire,  the  fmoke  will 
come  into  the  room. 

But  to  be  certain  of  your  proper  time,  hold 
a flame  over  the  air-hole  at  the  top.  If  the 
flame  is  drawn  firongly  down  for  a continu- 
ance, without  whiffling,  you  may  begin  to 
kindle  a fire. 

Firft  put  in  a few  charcoals  on  the  grate  /f, 
Lay  fome  fmall  fticks  on  the  charcoals. 

Lay  fome  pieces  of  paper  on  the  fticks. 
Kindle  the  paper  with  a candle. 

Then  ftiut  down  the  top,  and  the  air  will 
pafs  down  through  the  air-hole : blov^  ffle 
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flame  of  the  paper  down  through  the  (licks, 
kindle  them,  and  their  flame  paffing  lower, 
kindles  the  charcoal. 

When  the  charcoal  is  well  kindled,  lay  on 
it  the  fea-coals,  obferving  not  to  choak  the  fire 
by  putting  on  too  much  at  firft. 

The  flame  defcending  through  the  hole  in 
the  bottom  of  the  vafe,  and  that  in  plate  D 
into  the  box  C,  paflTes  down  farther  through 
the  grate  /iT  IV  in  plate  B i,  then  pafles 
horizontally  towards  the  back  of  the  chim- 
ney ; there  dividing,  and  turning  to  the  right 
and  left,  one  part  of  it  paflTes  round  the  far 
end  of  the  partition  2;  then  coming  for- 
ward, it  turns  round  the  near  end  of  parti- 
tion I ; then  moving  backward,  it  arrives  at 
the  opening  into  the  bottom  of  one  of  the 
upright  corner  funnels  behind  the  niche, 
through  which  it  afcends  into  the  chimney, 
thus  heating  that  half  of  the  box  and  that 
fide  of  the  niche.  The  other  part  of  the  di- 
vided flame  pafles  round  the  far  end  of  par- 
tition 3,  round  the  near  end  of  partition  4, 
and  fo  into  and  up  the  other  corner  funnel, 
thus  heating  the  other  half  of  the  box,  and 
the  other  fide  of  the  niche.  The  vafe  itfelf, 
and  the  box  C,  will  alfo  be  very  hot ; and  the 
air  furrounding  them  being  heated,  and  rifing, 
as  it  cannot  get  into  the  chimney,  it  fpreads  in 
the  room  ; colder  air  fucceeding  is  warmed  in 
its  turn,  rifes  and  fpreads,  till  by  the  continual 
circulation  the  whole  is  warmed. 

If  you  (hould  have  occafion  to  make  your 

F a firft 


DESCRIPTION  OR 

firfl  fire  at  hours  not  fo  convenient  as  thofc  above 
mentioned,  and  when  the  chimney  does  not 
' draw,  do  not  begin  it  in  the  vafe,  but  in  one  or 
more  of  the  pafTages  of  the  lower  plate,  firft  co- 
vering the  mouth  of  the  vafe.  After  the  chim- 
ney has  drawn  a while  with  the  fire  thus  low, 
and  begins  to  be  a little  warm,  you  may  clofe 
thofe  paffages,  and  kindle  another  fire  in  the 
box  C,  leaving  its  Aiding  Aiutter  a little  open ; 
and  w'^hen  you  find  after  fome  time  that  the 
chimney  being  warmed  draws  forcibly,  you 
may  fhut  that  pafiage,  open  your  vafe,  and  kin- 
dle your  fire  there,  as  above  direfted.  The 
chimney  well  warmed  by  the  firft  day’s  fire  will 
continue  to  draw  conftantly  all  winter,  if  fires 
are  made  daily. 

You  will,  in  the  management  of  your  fire, 
have  need  of  the  following  implements  : 

A‘  pair  of  finall  light  tongs,  twelve  or  fifteen 
inches  long,  plate  II.  figure  13. 

A light  poker  about  the  fame  length,  with  a 
fiat  broad  point,  figure  14. 

A rake  to  draw  aAies  out  of  the  paffages  of 
the  lower  plate,  where  the  lighter  kind  efcap- 
ing  the  afh-box,  will  gather  by  degrees,  and, 
perhaps  once  in  a week  or  ten  days,  require  be- 
ing removed,  figure  15. 

And  a fork,  with  its  prongs  wide  enough  to 
flip  on  the  neck  of  the  vafe  cover,  in  order ’to 
faife  and  open  it  when  hot,  to  put  in  ftefh 
coals,  figure  1 6. 

In  the  management  of  this  ftove  there  are 

certain  precautions  to  be  obferved  at  firft  with 

attention. 
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attention,  till  they  become  habitual.  To  avoid 
the  inconvenience  of  fmoke,  fee  that  the 
H be  clear  before  you  begin  to  light  a ire 
fire.  If  you  find  it  clogged  with  cinders  and 
aflies,  turn  it  up  with  your  tongs,  and  -let  them 
fall  upon  the  grate  below  ; the  afhes  will  ^ 
through  it,  and  the  cinders  may  be  raked  pft; 
and  returned  into  the  vafe,  when  you  "would 
burn  them.  Then  fee  that  all  the  Aiding 
plates  are  in  their  places,  and  clofe  Aaut,  that 
no  air  may  enter  the  Aove  but  through  the 
round  opening  at  the  top  of  the  vafe.  And, 
to  avoid  the  inconvenience  of  duA  from  the 
aAies,  let  the  aAi-drawer  be  taken  out  of  the 
room  to  be  emptied  ; and  when  you  rake^  the 
pafiages,  do  it  when  the  draft  of  the  air  is 
Arong  inwards,  and  put  the  aAies  carefully  into 
the  aAi-box,  that  remaining  in  its  place. 

If,  being  about  to  go  abroad,  you  would  pre- 
vent your  fire  burning  in  your  abfence,  you 
may  do  it  by  taking  the  brafs  flame  from  the 
top  of  the  vafe,  and  covering  the  paffage  with 
a round  tin  plate,  which  will  prevent  the  entry 
of  more  air  than  barely  fufficient  to  keep  a few. 
of  the  coals  alive.  When  you  return,  though 
fome  hours  abfent,  by  taking  off  the  tin  plate, 
and  admitting  the  air,  your  fire  will  foon  be  re- 
covered. 

The  effe<a>  of  this  machine,  well  managed, 
is  to  burn  not  only  the  coals,  but  all  the  fmoke 
of  the  coals  ; fo  that  while  the  fire  is  burning, 
if  you  go  out  and  obferve  the  top  of  your  chim- 

F 3 


DESCRIPTION  OF 


yo 

ney,  you  will  fee  no  fmoke  iffuing,  norany  thing 
but  clear  warm  air,  which,  as  ufual,  makes  the 
bodies  feen  through  it  appear  waving. 

But  let  none  imagine  from  this,  that  it  may 
be  a cure  for  bad  or  fmoky  chimneys,  much 
lefs  that,  as  it  burns  the  fmoke,  it  may  be  ufcd 
in  a room  that  has  no  chimney.  It  is  by  ^he 
help  of  a good  chimney,  the  higher  the  better, 
that  it  produces  its  effedl ; and  though  a flue 
of  plate  iron  fufficiently  high  might  be  raifed 
in  a very  lofty  room,  the  management  to  pre- 
vent all  difagreeable  vapour  would  be  too  nice 
for  common  practice,  and  fmall  errors  would 
have  unpleafing  confequences. 

It  is  certain  that  clean  iron  yields  no  offen- 
five  fmell  when  heated.  Whatever  of  that 
kind  you  perceive,  where  there  arc  iron  ftoves, 
proceeds  therefore  from  fome  foulnefs  burn-. 
ing  or  fuming  on  their  furface.  They  fhould 
therefore  never  be  fpit  upon,  or  greafed,  nor 
fhould  any  dull  be  fuflfered  to  lie  upon  them. 
But  as  the  greateft  care  will  not  always  pre- 
vent thefe  things,  it  is  well  once  a week  to 
wafh  the  ftove  with  foaplees  and  a brufh,  rinf-. 
ing  it  with  clean  water. 

'Xhe  Advantages  of  this  Stove. 

1.  The  chimney  does  not  grow  foul,  nor  ever 
need  fweeping  ; for  as  no  fmoke  enters  it,  no 
foot  can  form  in  it. 

2.  The  air  heated  over  common  fires  in- 
stantly quits  the  room,  and  goes  up  the  chira-> 
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nev  with  the  fmoke;  but  in  the  aove,  it  is 
obliged  to  defcend  in  flame,  and  pais  through 
the  long  winding  horizontal  palTages,  commu- 
nicating its  heat  to  a body  of  iron  plate,  which 
having  thus  time  to  receive  the  heat,  commu- 
nicates the  fame  to  the  air  of  the  room,  and 
thereby  warms  it  to  a greater  degree. 

3.  The  whole  of  the  fuel  is  confumed  by  be- 
ing turned  into  flame,  and  you  have  the  benefit 
of  its  heat;  whereas  in  common  chimneys  a 
great  part  goes  away  in  fmoke,  which  you  fee 
Is  it  rifes,  but  it  affords  you  no  rays  of  warmth. 
One  may  obtain  fome  notion  of  the  quantity 
of  fuel  thus  wafted  in  fmoke,  by  refledting  on 
the  quantity  of  foot;  that  a few  weeks  firing 
will  lodge  againft  the  fides  of  the  chimney,  and 
yet  this  is  formed  only  of  thofe  particles  of  the 
column  of  fmoke  that  happen  to  touch  the  fides 
in  its  afcent.  How  much  more  muff  have  paffed 
off  in  the  air  ? And  we  know  that  this  foot 
is  ftill  fuel ; for  it  will  burn  and  flame  as  fuch, 
and  when  hard  caked  together,  is  indeed  very 
like,  and  almoft  as  folid  as  the  coal  it  proceeds 
from.*  The  deftrudion  of  your  fuel  goes  on 
nearly  in  the  fame  quantity  whether  in  fmoke  or 
in  flame  : but  there  is  no  comparifon  in  the  dif- 
ference of  heat  given.  Obferve  when  frefh  coals 
are  flrft  put  on  your  fire,  what  a body  of  fmoke 
arifes.  This  fmoke  is  for  a long  time  too  cold 
to  take  flame.  If  you  then  plunge  a burning 
candle  into  it,  the  candle,  inftead  of  inflaming 
the  fmoke,  will  inftantly  be  itfelf  extinguifhed. 
Smoke  muff  have  a certain  degree  of  heat  to  be 

F 4 inflammable. 
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inflammable.  As  foon  as-  it  has  acquired  that 
degree,  the  approach  of  a candle  will  inflame 
the  whole  body,  and  you  will  be  very  fenfible  ■ 
of  the  difference  of  the.  heat  it  gives.  A ftill 
eafier  exp'eriment  may.  be  made  with  the  candle 
itfelf.  Hold  your  Hand'  near  the  fide  of  its’ 
flame,  and  obferve  the  heat  it  gives  ; then  blow 
it  out,  the  hand  remaining  in  the  fame  place, 
and  obferve  what  heat  may  be  given  by  the* 
fmoke  that  rifes  from  the  flill  burning  fnuff. 
You  will  find  it  very  little.  And  yet  that  fmoke 
hasimlt  the  fubftance  of  fo  muchifiame,.  and 
will  inftantly-  produce  it,  if  you  hold  another 
candle  above  it  fo  as  to  kindle  it.  Now  the 
fmoke  from  the  frefh  coals,  laid  on  this  ftove,” 
inftead;  of  afcending  and  leaving,  the  fire  while 
too  cold  to  burn,  being  obliged  to  defcend 
through  the  burning  coals,  receives  among 
them  that  degree  of  heat  which  converts  it  into 
flame,  and  the  heat  of  that  flame  is  commu- 
nicated to  the  air.  of  the  room,,  as  above  ex-, 
plained. 

4.  The  flame  from  the  frefli  coals  laid  on  in 
this  ftove,  defeending  through  the  coals  al- 
ready ignited,  preferves  them  long. from  con-' 
fuming,  and  continues  them  in  the  ftate  of  red  i 
coals  as.  long  as  the  flame  continues  that  fur- 
rounds.  them ; by  which  means  the  fires  made 
in  this  ftove  are  of  much  longer  duration  than 
in  any  other,  and  fewer  coals  are  therefore  ne- 
epflary  for  ai  day.  .J  This  is  a very  material  ad- 
vantage indeed.  .That  flame  fholild  be  a kind 
of  pickle  to  preferve  burning  coals  from  con- 
......  - fuming, 
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fuming,  may  feem  a paradox  to  many,  and  very 
unlikely  to  be  true,  as  it  appeared  to  me  the 
firft  time  I obferved  the  fad.  I muft  therefore 
relate  the  circumftances,  and  fhall  mention  an 
eafy  experiment,  by  which  my  reader  rnay  e 
in  poffeffion  of  every  thing  neceffary  to  <he  un- 
derftanding  of  it.  In  the  firft  trial  I made  of 
this  kind  of  ftove,  which  was  cooftruded  ot 
thin  plate  iron,  I had  inftead  of  the  vafe  a kind 
of  inverted  pyramid,  like  a mill-hopper  ; an 
fearing  at  firft  that  the  fmall  grate  contained  m 
it  might  be  clogged  by  cinders,  and  the  pai- 
fage  of  the  flame  fometimes  obftruded,  I or- 
dered a little  door  near  the  grate,  by  means  of 
which  I might  on  occafion  clear  it  j though 
after  the  ftove  was  made,  and  before  I tried  it, 

I began  to  think  this  precaution  fuperfluous, 
from  an  imagination,  that  the  flame  being  con- 
traded  in  the  narrow  part  where  the  grate  was 
placed,  w'ould  be  more  powerful  in  confirming 
what  it  fhould  there  meet  with,  and  that  any 
cinders  between  or  near  the  bars  would  be  pre- 
fently  deftroyed,  and  the  palfage  opened.  After 
the  ftove  was  fixed  and  in  adion,  1 had  a plea- 
fure  now  and  then  in  opening  that  door  a lit- 
tle, to  fee  through  the  crevice  how  the  flame 
defcended  among  the  red  coals  ; and  obferving 
once  a fingle  coal  lodged  on  the  bars  in  the 
middle  of  the  focus,  a fancy  took  me  to  ob- 
ferve  by  my  watch  in  how  Ihort  a time  it 
would  be  confirmed.  I looked  at  it  long  with- 
out perceiving  it  to  be  at  all  diminiftied,  which 
I'urprifed  me  greatly.  At  length  it  occurred  to 
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me,  that  I anJ  many  others  had  fecn  the  fame 
thing  thoufands  of  times,  in  the  confervation 
of  the  red  coal  formed  in  the  fnuff  of  a burn- 
ing candle,  which,  while  enveloped  in  flame, 
and  thereby  prevented  from  the  contact  of  pair- 
ing air,  is  long  continued,  and  augments  in- 
ftead  of  diminilhing,fo  that  we  arc  often  obliged 
to  .remove  it  by  the  fnufiers,  or  bend  it  out  of 
the  flame  into  the  air,  where  it  confumes  pre- 
fentiyto  alhes.  I then  fuppofed,  that  to  con- 
fume  a body  by  fire,  palling  air  was  necelTary 
to  receive  and  carry  off  the  feparated  particles 
of  the  body  ; and  that  the  air  palling  in  the 
flame  of  my  ftove,  and  in  the  flame  of  a candle, 
being  already  faturated  with  fuch  particles, 
could  not  receive  more,  and  therefore  left  the 
coal  undiminilhed  as  long  as  the  outward  air 
was  prevented  from  coming  to  it  by  the  fur- 
rounding  flame,  which  kept  it  in  a fituaiion 
fomewhat  like  that  of  charcoal  in  a well  luted 
crucible,  which,  though  long  kept  in  a ftrong 
fire,  comes  out  unconlumed. 

An  eafy  experiment  will  fatisfy  any  one  of 
this  conferving  power  of  flame  enveloping  red 
coal.  Take  a fmall  llick  of  deal,  or  other  wood, 
the  fize  of  a goofe  quill,  and  hold  it  horizon- 
tally and  Ileadily  in  the  flame  of  the  candle 
above  the  wick,  without  touching  it,  but  in 
the  body  of  the  flame.  The  wood  will  firfl;  be 
inflamed,  and  burn  beyond  the  edge  of  the 
flame  of  the  ’ candle,  perhaps  a quarter  of  an 
inch.  When  the  flame  of  the  wood  goes  out, 
it  will  leave  a red  coal  at  the  end  of  the  flick, 

part 
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t,art  of  which  will  he  in  the  flame  of  the  can- 
dle and  part  out  in  the  air.  In  a minute  or  two 
you  will  perceive  the  coal  in  the  air  imim 
m-adually,  fo  as  to  form  a neck ; while  the  part 
in  the  flame  continues  of  its  firll  fize,_  and  a 
lenmh  the  neck  being  quite  confumed,  it  drops 
off;  and  by  rolling  it  between  your  fingers 
when  extinguilhed.you  will  find  it  ftill  a folid 


coal. 

However,  as  one  cannot  be  always  putting 
on  frefh  fuel  in  this  ftove  to  furnifh  a conti- 
nual flame,  as  is  done  in  a candle,  the  air  in  the 
intervals  of  time  gets  at  the  red  coals,  and  con- 
fumes  them.  Yet  the  confervation,  while  it 
lafted,  fo  much  delayed  the  confumption  of  the 
coals,  that  two  fires,  one  made  in  the  morn- 
ing, and  the  other  in  the  afternoon,  each  made 
by  only  a hatful  of  coals,  were  fufficient  to 
keep  my  writing-room,  about  fixteen  feet  fi^uare 
and  ten  high,  warm  a whole  day.  The  fire 
kindled  at  feven  in  the  morning  would  burn 
till  noon  ; and  all  the  iron  of  the  machine,  with 
the  walls  of  the  niche,  being  thereby  heated, 
the  room  kept  warm  till  evening,  when  another 
fmaller  fire  kindled  kept  it  w^arm  till  midnight. 

Inftead  of  the  Aiding  plate  £,  which  fliuts 
the  front  of  the  box  C,  I fometimes  ufed  an- 
other, which  had  a pane  of  glafs,  or,  which  is 
better,  of  Mufcovy  talc,  that  the  flame  might 
be  feen  defcending  from  the  bottom  of  the  vafe, 
^nd  palling  in  a column  through  the  box  C, 
into  the  cavities  of  the  bottom  plate,  like  wa- 
ter falling  from  a funnel,  admirable  to  fuch  as 

are 
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are  not  acquainted  with  the  nature  of  the  ma- 
chine, and  in  itfelf  a pleafing  fpe£lacle. 

Every  utenfil,  however  properly  contrived  to 
ferve  its  purpofe,  requires  feme  practice  before 
it  can  be  ufed  adroitly.  Put  into  the  hands  of 
a man,  for  the  firft  time,  a girablet  or  a ham- 
mer (very  fimple  inftruments),  and  tell  him  the 
ufe  of  them,  he  lhall  neither  bore  a hole  nor 
drive  a nail  with  the  dexterity  or  fuccefs  of 
another,  who  has  been  a little  accuftomed  to 
handle  them.  The  beginner  therefore  in  the 
ufe  of  this  machine,  will  do  well  not  to  be  dif- 
couraged  with  little  accidents  that  may  arife  at 
hrft  from  his  want  of  experience.  Being  fome- 
what  complex,  it  requires,  as  already  faid,  a va- 
riety of  attentions  ; habit  will  render  them  un- 
neceffary  ; and  the  ftudious  man  who  is  much 
in  his  chamber,  and, has  a pleafure  in  managing 
his  own  fire,  will  foon  find  this  a machine  moil 
comfortable  and  delightful.  To  others  who 
leave  their  fires  to  the  care  of  ignorant  fer- 
vants,  I do  not  recommend  it.  They  will  with 
difficulty  acquire  the  knowledge  neceffary,  and 
will  make  frequent  blunders  that  will  fill  your 
room  with  fmoke.  It  is  therefore  by  no  means 
fit  for  common  ufe  in  families.  It  may  be 
advifable  to  begin  with  the  flaming  kind  of 
flone  coal,  which  is  large,  and,  not  caking  to- 
gether, is  not  fo  apt  to  clog  the  grate.  After 
fome  experience,  any  kind  of  coal  may  be 
ufed,  and  with  this  advantage,  that  no  fmell, 
even  from  the  mofi:  fulphureoiis  kind,  can  come 
into  your  room,  the  current  of  air  being  con- 

ftantly 
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•ftantly  into  the  vafe,  where  too  that  fm'ell  is  all 
confumed. 

The  vafe  form  was  chofen  as  being  elegant 
in  itfelf,  and  very  proper  for  burning  of  coals  : 
where  wood  is  the  ufual  fuel,  and  muft  be  burnt 
in  pieces  of  fome  length,  a long  fquare  cheftrnay 
be  fubftituted,  in  which  A is  the  cover  opening 
by  a hinge  behind,  B the  grate,  C the  hearth- 
box  with  its  divifions  as  in  the  other,  D the 
plate  or  cover  of  the  plan  of  the  top  of  the 
cheft,  E the  long  narrow  grate‘'’'%  This  I have 
not  tried,  but  the  vafe  machine  was  com- 
pleted in  1 77 1 > London 

three  winters,  and  one  afterwards  in  America, 
much  to  my  fatisfa£tion  ; and  I have  not  yet 
thought  of  any  improvement  it  may  be  capable 
•of,  though  fuch  may  occur  to  others.  Tor 
common  ufe,  while  in  France,  I have  contrived 
another  grate  for  coals,  which  has  in  part  the 
fame  property  of  burning  the  fmoke,  and  pre- 
ferving  the  red  coals  longer  by  the  flame,  though 
not  fo  completely  as  in  the  vafe,  yet  fufhcient- 
ly  to  be  very  ufeful,  which  I (hall  now  defcribe 
as  follows : 

Aisdi  round  grate,  one  foot  (French)  in  dia- 
meter, and  eight  inches ' deep  between  the  bars 
and  the  back  ; the  fides  and  back  of  plate  iron  ; 

■ the  fides  having  holes  of  half  an  inch  diameter, 
diftant  three  or  four  inches  from  each  other,  t-o 
let  in  air  for  enlivening  the  fire  t.  The  back 
without  holes.  The  fides  do  not  meet  at  top 

* Plate  II.  Figure  17. 

f Plate  II.  Fig.  18. 
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nor  at  bottom  by  eight  inches  : that  fquare  i!l 
filled  by  grates  of  fmall  bars  crofling  front  to 
back  to  let  in  air  below,  and  let  out  the  fmoke 
or  flame  above.  The  three  middle  bars  of  the 
front  grate  are  fixed  ; the  upper  and  lower  jnay 
be  take/i  out  and  put  in  at  pleafure,  when  hot, 
,with  a pair  of  pincers.  This  round  grate  turns 
upon  an  axis,  fupported  by  the  crotchet  the 
flem  of  which  is  an  inverted  conical  tube  five 
inches  deep,  which  comes  on  as  many  inches 
upon  a pin  that  fits  it,  and  which  is  fixed  up- 
right in  a caft  iron  plate  Z),  that  lies  upon  the 
hearth  ; in  the  middle  of  the  top  and  bottom 
grates  are  fixed  fmall  upright  pieces  £ £,  about 
an  inch  high,  which,  as  the  whole  is  turned  on 
its  axis,  flop  it  when  the  grate  is  perpendicu- 
lar. Figure  19  is  another  view  of  the  fame 
machine. 

In  making  the  firfl;  fire  in  a morning  with 
this  grate,  there  is  nothing  particular  to  be  ob- 
ferved.  It  is  made  as  in  other  grates,  the  coals 
being  put  in  above,  after  taking  out  the  up- 
per bar,  and  replacing  it  when  they  are  in. 
The  round  figure  of  the  fire  when  thoroughly 
kindled  is  agreeable ; it  reprefents  the  great 
giver  of  warmth  to  our  fyftem.  As  it  burns 
down  and  leaves  a vacancy  above,  which  you 
would  fill  with  frefli  coals,  the  upper  bar  is 
to  be  taken  out,  and  afterwards  replaced.  The 
frefli  coals,  while  the  grate  continues  in  the 
fame  pofition,  will  throw  up,  as  ufual,  a body 
of  thick  fmoke.  But  every  one  accuftomed  to 
coal  fires  in  common  grates,  muft  have  ob- 
served, 
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ferved,  that  pieces  of  frefli  coal  ftuck  in  be- 
low among  the  red  coals,  have  their  fmoke  fo 
heated,  as  that  it  becomes  flame  as  fail  as  it  is 
produced,  which  flame  rifes  among  the  coals, 
and  enlivens  the  appearance  of  the  Are.  Hei^ 
then  is  the  ufe  of  this  fwivel  grate.  By  a puih 
with  your  tongs  or  poker,  you  turn  it  on  Its 
pin  till  it  faces  the  back  of  the  chimney,  then 
turn  it  over  on  its  axis  gently  till  it  again  faces 
the  room,  whereby  all  the  frelh  coals  will  be 
found  under  the  live  coals,  and  the  greater  part 
of  the  fmoke  arifing  from  the  frefli  coals  will 
in  its  paflTage  through  the  live  ones  be  heated, 
fo'as  to  be  converted  into  flame  : whence  you 
have  much  more  heat  from  them,  and  your  red 
coals  are  longer  preferved  from  confuming.  I 
conceive  this  conftrudion,  though  not  fo  com- 
plete a confuraer  of  all  the  fmioke  as  the  vafe, 
yet  to  be  fitter  for  common  ufe,  and  very  ad- 
vantageous. It  gives  too  a full  fight  of  the  fire, 
always  a pleafmg  objedi  which  we  have  not  in 
the  other.  It  may  with  a touch  be  turned  more 
or  lefs  from  any  one  of  the  company  that  de- 
fires  to  have  lefs  of  its  heat,  or  prefented  full 
to  one  juft  come  out  of  the  cold.  And  fup- 
ported  in  a horizontal  pofition,  a tea-kettle 
may  be  boiled  on  it. 

The  author’s  defcription  of  his  Pennfylvania 
fire-place,  firft  publiflied  in  1 744,  having  fallen 
into  the  hands  of  workmen  in  Europe,  who  did 
not,  it  feems,  well  comprehend  the  principles 
of  that  machine,  it  was  much  disfigured  in 
their  imitations  of  it ; and  one  of  its  main  in- 
tentions, 
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tendons,  that  of  admitting  a fufficient  quan- 
tity of  freth  air  warmed  in  entering  through 
the  air-box,  nearly  defeated,  by  a pretended 
improvement,  in  leifening  its  paffages  to  make 
more  room  for  coals  in  a grate.  On  pretence 
of  fuch  improvements,  they  obtained  patents 
for  the  invention,  and  for  a while  made  great 
profit  by  the  fale,  till  the  public  became  fenfi- 
ble  of  that  defedb  in  the  expected  operation. 
If  the  fame  thing  fhould  be  attempted  with 
this  vafe  ftove,  it  will  be  well  for  the  buyer  to 
examine  thoroughly  fuch  pretended  improve- 
ments, left,  being  the  mere  productions  of  ig- 
norance, they  diminifti  or  defeat  the  advan- 
tages of  the  machine,  and  produce  inconve- 
nience and  difappointment. 

The  method  of  burning  fmoke,  by  obliging 
it  to  defcend  through  hot  coals,  may  be  of 
great  ufe  in  heating  the  walls  of  a hot-houfe. 
In  the  common  way,  the  horizontal  paffages  or 
flues  that  are  made  to  go  and  return  in  thofe 
walls,  lofe  a great  deal  of  their  effea  when 
they  come  to  be  foul  with  foot  j for^a  thick 
blanket-like  lining  of  foot  prevents  much  of 
the  hot  air  from  touching  and  heating  the 
brick-work  in  its  paffage,  fo  that  more  ‘fire 
muft  be  made  as  the  flue  grows  fouler  : but 
by  burning  the  fmoke  they  are  kept  always 
clean.  The  fame  method  may  alfo  be  of  great 
advantage  to  thofe  bufmeffes  in  which  large 
coppers  or  caldrons  are  to  be  heated. 

IVriiten  at  Sea,  1785. 

FINIS. 


